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INTRODUCTION

Lydonia Canyon is located along the southern flank of Georges Bank off 
the coast of the northeastern United States (fig* !)  The canyon, as defined 
by the 200-m isobath, cuts northward approximately 20 km onto the Continental 
Shelf. In 1980, the U.S. Geological Survey began a field study of the 
physical oceanography and geology of the canyon and the adjacent shelf and 
slope. The major objectives of the field program were to:

1. Describe the currents, hydrography, and suspended sediments in 
Lydonia Canyon and on the adjacent shelf and slope;

2. Map the surficial geology of the region, particularly regions of 
sediment deposition or scour;

3. Determine the role of canyons in transporting sediment and nutrients 
on or off the Continental Shelf;

4. Determine if Lydonia Canyon is a potential sink for drill muds or 
cuttings discharged onto the outer Continental Shelf by petroleum 
exploration.

The field program included:

1. Measurements by an array of moored current meters, bottom tripods, 
and sediment traps maintained between October 1980 and 
November 1982;

2. Synoptic observations of the hydrography and suspended sediments 
during 8 cruises between October 1980 and November 1982;

3. Surveys of the bottom utilizing a research submersible, sidescan 
sonographs, and high-resolution acoustic profiles;

4. Samples of the surficial sediment;

5. Detailed surveys of the canyon bathymetry.

Five arrays of moored instruments were deployed as part of the Lydonia 
Canyon experiment (table 1). The data in this report are presented in 
graphical and tabular form and were obtained by the first array of moored 
instruments deployed from October 1980 to April 1981.

INSTRUMENTATION

Several types of current meters and instrument packages were used in the 
canyon experiment to measure currents, temperature, pressure, and light 
transmission, and to document sediment movement. Each instrument is briefly 
described below.

Vector-averaging current meter (VACM)

Currents and temperature were measured by means of EG&G vector-averaging 
current meters (VACM) which have a Savonius rotor and small vane to detect



current speed and direction. The VACM samples direction every 1/16 rotor turn 
and vector averages the current for a specified interval. In this experiment, 
sampling intervals of 3.75 or 7.5 minutes were used. Temperature was also 
averaged for the same period. Some VACM's were modified to measure and record 
additional variables. Three versions of the VACM were used in the canyon 
experiment: VACM-pressure, VACM-transmission, and VACM-transmission- 
conductivity.

VACM-Pr es sure

VACM's modified to record pressure were used to determine instrument 
depth on selected moorings, primarily in areas of rough topography. The 
pressure instruments were provided by the Woods Hole Oceanographic Institution 
(WHOI). Pressure is averaged over one-half the VACM sampling interval. 
Accuracy is approximately 0.1% full scale (4.4 m) and resolution is .01 m.

VACM-Transmission

VACM*s modified to measure light transmission were used to qualitatively 
document the level and variablity of suspended sediment in the water column or 
near the sea floor. The 1-tn folded-path white-light transmission sensor was 
manufactured by Montedoro-Whitney. Power was supplied to the VACM to operate 
the transmissometer from an external battery. Light transmission was measured 
once for about 0.1 s in the center of the VACM sampling interval. Accuracy is 
approximately ±5%. Fouling of the sensor optics, especially on the shallow 
instruments, gradually degraded the transmission readings during the 
experiment.

VACM-Transmission-conductivity-fast-response temperature

VACM's were modified to measure light transmission and conductivity 
(fig. 2). The 0.25 m path red LED (light emitting diode) transmission sensor 
was manufactured by Sea Tech Inc. (Bartz and others, 1978). The transmission 
sensor voltage was measured for about 0.1 s in the center of the VACM sampling 
interval. Conductivity was measured by means of a Sea Bird, Inc. conductivity 
sensor (Peterson and Gregg, 1979). Output of the conductivity sensor was 
averaged for 1.875 s in the center of the VACM sampling interval. Because 
transmission and conductivity sensors were on for only a short sampling period 
and required little power, both were powered by the VACM battery. Temperature 
was measured simultaneously by means of a thermistor mounted adjacent to the 
conductivity cell and provided a temperature measurement with a time constant 
similar to the conductivity sensor.

 

Bottom tripod

An instrument system which measured near-bottom current, temperature, 
pressure, and light transmission and which photographed the sea floor was 
deployed at three locations on the shelf around the head of Lydonia Canyon to 
document near-bottom currents and sediment movement. This instrument system 
(fig. 3) was developed for long-term studies of sediment movement on the 
Continental Shelf (Butman and Folger, 1979). For the Lydonia Canyon 
experiment, the instrument sampled average rotor speed and pressure every 
7.5 min. Measurements of temperature and light transmission were made in the 
center of the sampling interval. The instrument also burst-sampled current



speed, current direction, and pressure for 48 s every 7.5 min (12 samples at a 
rate of 4s). The standard deviation of the high-frequency burst pressure 
measurements is a measure of the bottom-pressure fluctuations caused by 
surface waves and, with the current measurements, can be used to determine 
bottom stress using the model of Grant and Madsen (1979). The high-frequency 
burst current measurements were vector averaged to obtain current speed and 
direction.

Deep instrument package

An instrument package was constructed to measure currents and light 
transmission and to obtain time-lapse photographs of the sea floor (fig. 4). 
The instrument packages were used in the canyon axis, where the bottom-tripod 
system was unsuitable because of rough topography, and in water depths deeper 
than 125 m, where the tripod deployment and recovery system is unworkable. 
The instrument package was deployed as a component of a subsurface mooring. 
The instrument package consisted of a VACM modified to record light 
transmission or light transmission and conductivity, a Benthos, Inc. 35-mm 
model-371 camera and model-382 strobe, a sediment trap, and an acoustic 
release mounted on a triangular stainless steel frame (fig. 4). Swivels were 
placed above and below the package to allow it to rotate freely and to face 
upcurrent. The VACM was mounted upside down so that the current rotor and 
vane were clear of the release mechanism. The current meter in this 
configuration is approximately 5 m above the sea floor.

Pressure

Bottom pressure and temperature measurements were obtained by means of a 
special subsurface mooring (fig. 5). A data logger was bolted alongside an 
acoustic release. The release was attached directly to a steel rod embedded 
in a concrete anchor and could not swivel more than approximately 90°. The 
pressure sensor was connected to the data logger by an electrical cable, the 
sensor was wrapped in foam and placed snugly in a well in the concrete anchor; 
it was held securely in place during launch by corrodable links. Buoyancy was 
attached above the release-data logger package for recovery.

MOORED ARRAY

The mean flow in this region of the Outer Continental Shelf is generally 
westward (Butman and others, 1982), although Gulf Stream eddies may reverse 
the flow for long periods near the shelf break. The moored array was designed 
to document currents upstream and downstream of Lydonia Canyon on both the 
shelf and upper slope and on either side of the shelf-water/slope-water front 
which intersects the bottom near the 100-m isobath. The array was designed 
primarily to describe the near-bottom currents and sediment movement on the 
Outer Continental Shelf, the currents and sediment movement in the canyon, and 
transport from the shelf into the canyon.

Instruments were deployed at 15 locations in Lydonia Canyon and on the 
adjacent shelf and slope (figs. 6, 7, 8, and table 2). Throughout the array, 
instruments were deployed at common depths of approximately 10, 50, 100, 200, 
400, and 800 m from the surface. Bottom tripods and VACM's 10 meters above 
bottom (mab) were placed at LCA, LCL, and LCM around the head of the canyon on 
the Continental Shelf. At LCA and LCL, the VACM's at 10 mab measured light



transmission and conductivity to monitor the variability in the position of 
the shelf-water/slope-water front and to determine the height of any near- 
bottom sediment resuspension. Instruments were also deployed at 10 and 50 m 
at LCL.

Currents were measured at 4 stations along the canyon axis (stations LCB, 
LCE, LCN, and LCH) from approximately 300 to 1,500 m. At LCB and LCE, in the 
shallower part of the axis where the canyon cuts northward into the 
Continental Shelf, instruments were placed at depths above and below the depth 
of the adjacent shelf to investigate the coupling between shelf and canyon 
currents, and particularly to investigate the transport of resuspended 
material from the shelf into the canyon. The uppermost instrument (100 m) at 
LCB measured transmission and conductivity, and the upper two instruments at 
station LCE measured transmission. At LCH, instruments were deployed above 
the adjacent slope depth at 200, 400, and 800 m, and below the adjacent slope 
at approximately 1,400 m.

At two locations along the canyon axis, instruments were placed on the 
canyon walls to document the horizontal variablity of the currents in the 
canyon. Moorings were placed on the canyon walls at LCC and LCD at 
approximately the depth of the adjacent shelf (150 m). At LCF and LCG 
instruments were placed at approximately 200 m (above the depth of the 
adjacent shelf) and at approximately 400 m (below the depth of the adjacent 
shelf). The instruments at LCB, LCC, and LCD form a small cross-canyon array 
near the canyon head and the instruments at LCF, LCG, and LCN form an array 
near the shelf break.

To the east of Lydonia Canyon, instruments were deployed across the shelf 
and slope at LCL, LCI, and LCJ at depths of 10 m (LCL and LCI), 50 m (LCL, 
LCI, LCJ), 100 m (LCL), and 200 m (LCI and LCJ) and near bottom (LCL and 
LCI). To the west of the canyon near-bottom instruments were deployed at LCL 
on the shelf and at LCK on the slope at approximately 200 and 450 m. The 
instruments at LCJ, LCH, and LCK form an along-slope array at water depths of 
approximately 500 m and instruments at common depths of approximately 200 and 
400 m.

To monitor near-bottom current, sediment resuspension, and sediment 
movement, deep instrument packages were deployed at LCB, LCE, and LCH in the 
canyon axis and LCI on the slope. Similar near-bottom current measurements 
were made at LCA, LCL, and LCM by means of the bottom tripod systems.

Bottom pressure was measured at LCA, LCL, and LCM on the shelf and at LCO 
in the canyon axis. The pressure array can be used to estimate along-shelf 
and cross-shelf pressure gradients near the canyon head.

LOGISTICS

The moored array was deployed on two R.V. OCEANUS cruises in the fall of 
1980: OCEANUS 88, October 23-31, and OCEANUS 90, November 24-December 3. The 
bottom tripods and surface buoys at LCA and LCM and the subsurface moorings at 
LCC, LCD, LCF, and LCG were deployed on OCEANUS 88. Surface buoys at LCL were 
also deployed on OCEANUS 88. The remaining subsurface moorings at all other 
stations and the tripod at LCL were deployed on OCEANUS 90. The deep 
instrument package at LCH was originally planned to be part of the subsurface



mooring at LCH. However, heavy weather prevented deployment on OCEANUS 90 and 
the deep instrument package was deployed on a separate mooring just to the 
north of LCH on OCEANUS 91 (January 26-February 4, 1981). The pressure 
mooring at LCO was also deployed on OCEANUS 91.

Instruments were recovered on OCEANUS 95, April 24-May 6, 1981. All 
instruments were recovered except for 2 VACM's. At LCL, the surface buoy was 
lost and the VACM suspended beneath the buoy was not recovered. At LCE, the 
release in the deep instrument package would not release although it would 
transpond. The upper two instruments at LCE were recovered by dragging; the 
wire was severed between instruments two and three. Repeated attempts to 
recover the lower instruments by dragging on OCEANUS 95 failed. The deep 
instrument package was recovered using the submersible ALVIN on July 1, 
1981. An hydraulic chain cutter was used to cut the chain between anchor and 
the deep instrument package; the backup buoyancy in the glass balls was 
sufficient to bring the instrument to the surface. The VACM-pressure at LCE 
was not recovered.

All moorings were recovered at the same locations as deployed except at 
LCC and LCD. The mooring at LCC was recovered on the shelf to the west of the 
canyon, approximately 1.5 km from the deployment location on the west wall. 
It was tangled with longlines and was recovered by dragging. The mooring at 
station LCD was recovered in the axis of the canyon, approximately 1 km west 
of the deployment location on the east wall. Careful examination of the data 
records indicated the mooring at LCC was moved on March 25, 1981 and the 
mooring at LCD on March 10, 1981. The mooring at LCD could have slipped down 
the canyon slope, but we suspect that both moorings were accidentally 
entangled and moved by longlines or draggers. The mooring at LCJ was hit 
several times by fishing trawlers or longlines (see discussion of instrument 
depths for details).

The positioning of the moorings in the canyon axis and on the walls of 
the canyon was critical and required considerable care. A detailed 
bathymetrie map of Lydonia Canyon was compiled as part of the canyon 
experiment (J. Moody and B. But man, unpub. data) and used for the mooring 
deployments. A bathymetrie transect was run across the canyon axis through 
the desired instrument location prior to deployment of a mooring. The 
moorings were deployed anchor last. All components were strung astern of the 
OCEANUS and the mooring was towed across the canyon axis toward the launch 
point. The depth was monitored continuously and the anchor was released in 
the center of the axis (determined by the maximum depth and/or the desired 
launch point, or a judicious decision). After the mooring was deployed, the 
bathymetric transect was continued in order to determine position in the 
axis. The mooring position after deployment and before recovery was also 
determined by ranging to the acoustic release. The horizontal accuracy of the 
positions determined from the acoustic ranges was approximately ±100 m. The 
placement of moorings in the canyon axis seemed satisfactory, although the 
instruments may have been deployed slightly to one side or the other, 
particularly at the deeper stations LCN and LCH where side echos from the 
canyon walls and the narrow axis made the bathymetry extremely difficult to 
interpret unambiguously. At LCH, the actual depth of the mooring was 
determined by obtaining numerous ranges to the mooring and solving for the 
depth of the acoustic release (the true water depth was 100 m deeper than 
determined from the echosounder).



A NORTHSTAR-6000 Loran C was used for all navigation. The 9960 chain and 
slaves Y and W were used* The internal Northstar 5101 algorithm was used to 
determine latitude and longitude. The relative accuracy of the latitude and 
longitude was excellent.

MOORING DESIGN

Appropriate anchor weights and buoyancy were selected for the subsurface 
moorings using a mooring-design program NOYFB (Holler, 1976). Schematics of 
the subsurface moorings deployed at LCA-LCN in the first deployment of the 
moored array are shown in figure 8. Moorings were designed to tilt less than 
15°, the maximum angle for unbiased operation of the VACM in 50 cm/s currents, 
and to survive in 75 cm/s currents* All moorings were designed to minimize 
damage by fishing activity. For example, near-bottom backup flotation was 
used on most moorings so that the lower portion of the mooring could be 
recovered if the upper flotation was lost. Near-bottom components on moorings 
placed on the canyon walls were 3/8" wire or chain to prevent chafe from any 
steep slopes or rock outcrops* At all stations on the shelf and upper slope 
(LCA, LCI, LCL, LCM), two lighted surface buoys were deployed to mark the 
sites and to help fisherman avoid fouling their nets.

After recovery of the moored array, the measured currents were used to 
estimate actual instrument tilts during deployment. The mooring program to 
compute instrument tilts was run for three current strengths: observed mean 
current speed, mean speed plus one standard deviation, and the maximum 
observed speed (table 3). The currents at all depths on the mooring were 
assumed to be in the same direction and to occur simultaneously in order to 
determine the worst possible condition for instrument tilts* The vertical 
profile of current over the mooring was determined by linear interpolation 
between instruments and was assumed to be constant to the surface above the 
uppermost instrument and to the sea floor below the lowest instrument. In 
general all tilts were less than 5° for current speeds less than the mean 
speed plus one standard deviation (table 3). For the maximum currents, tilts 
exceeded 15° for some of the instruments at LCA, LCE, LCI, LCJ, LCL, and 
LCM. Tilts were most severe for the near-bottom mooring components, 
particularly the sediment traps mounted approximately 4 m above bottom on the 
acoustic release.

The predicted mooring tilt can be compared to the actual mooring tilt by 
comparing the predicted changes in instrument depth (dip) with observed 
changes on those moorings with VACM's modified to measure pressure. At 
stations LCB, LCF, LCH, and LCN, the predicted dips were of the same order or 
less than the observed dips (fig. 9). Thus, the predicted tilts from the 
mooring program using the measured currents are probably a reasonable or 
slight overestimate of the actual tilts which occurred during deployment. For 
example, at station LCH, the maximum dip for the upper instrument at maximum 
current was approximately 7m. The pressure sensor at LCH showed maximum 
excursions of approximately 7 m. At station LCN, the predicted maximum dip 
was 9 m, and the observed maximum dip was about 4m.

DATA RETURN

A total of 18 standard VACM's, 16 modified VACM's (6 VACM-pressure, 
5 VACM-transmission, and 5 VACM-transmission-conductivity), 3 bottom tripods,



and 1 pressure instrument were deployed as part of the moored array. All but 
two of the VACM's were recovered; all other instruments returned usable 
data. Overall the data return was excellent, although individual sensors 
and/or recording electronics failed on some instruments at various times 
during the experiment (table 4). Transmission on 3 of the 5 VACM-transmission 
instruments either failed or was questionable. The fast-response temperature 
channel on 2 of the 5 VACM-transmission-conductivity-fast response temperature 
instruments failed, but this failure did not affect the current, transmission, 
or conductivity data. Pressure was questionable on the VACM at LCJ (see 
discussion of instrument depth). Part of the data from the tripod at LCA was 
not recorded due to a tape recorder failure in the first of two tape decks, 
and the current vane on the tripod at LCL failed so that no near-bottom 
currents are available at LCL. The transmissometers on all 3 tripods failed 
or were heavily fouled before the instruments were recovered.

INSTRUMENT DEPTH

Instrument depths were determined from the observed water depth at launch 
and the lengths of the mooring components. In addition, the VACM-pressure 
instruments were placed on selected moorings to measure instrument depth in 
areas of rough topography where the depth was difficult to determine from the 
widebeam echosounder (because of side echoes), and where the exact placement 
of the mooring was uncertain. The measured instrument depths at LCB, LCF, 
LCH, and LCN agreed with the predicted instrument depths by 11 m or less 
(table 5). This agreement is excellent in view of the rough topography. At 
these stations, the water depth was adjusted to agree with the depths as 
measured by the pressure instruments.

At LCJ, the instrument depth predicted from the observed water depth and 
measured by the pressure sensor did not agree. Nor were the predicted and 
observed changes in instrument depth consistent. The measured depth of the 
upper VACM given by the pressure sensor was approximately 83 m, while the 
predicted depth from the water depth at launch was 49 m. At recovery, the 
mooring was tangled with longlines; several major dips during the deployment 
(some as large as 70 m) are attributed to entanglement with longlines, 
although large currents associated with a Gulf Stream Eddy also caused major 
mooring dip. The maximum observed change in instrument depth attributed to 
current occurred on December 12, 1980 when the upper VACM dipped approximately 
45 m. The mooring calculations indicated that the maximum expected change in 
depth of the upper VACM under these conditions was approximately 25 m (the 
calculations of instrument depth at the other moorings were all larger than 
was observed). The pressure sensor apparently failed on or about February 1, 
and the VACM data stopped on April 2 because of a dead battery. The 
inconsistencies in the absolute depth, the changes in depth, and the 
instrument failure make the pressure record at LCJ suspect. The initial depth 
of the upper instrument (83 m) was used to determine the depth of instruments 
in the mooring. If water depth was used, all instrument depths would be 34 m 
shallower than are listed in table 1. Subsequent detailed mapping of the 
mooring location indicates that the deeper water depth is consistent.

DATA PROCESSING

Data in all instruments were recorded on 1/4 " cassette tapes on Sea Data, 
Inc. recorders. These tapes were transcribed to 9T tape using a Sea Data



Reader* The data were decoded to engineering variables and stored in WHO I 
Buoy Format on tape (Maltais, 1969). All subsequent processing was conducted 
using the WHOI Buoy Group Processing System. The data were carefully checked 
for instrument malfunction and then edited. The beginning and end of the 
records were truncated to remove launch and recovery transients and wild 
points were deleted. Most data gaps were filled by linear interpolation. The 
data were carefully checked at each stage to assure that the edited data were 
correct.

After editing, the basic version of the data file included all variables 
recorded at the basic sampling interval (see table 2 for sampling rates). An 
hour-averaged data file and a low-passed file were created from the basic 
file. The low-passed version was created using a digital filter (PL33; Flagg 
and others, 1976) that essentially removed all fluctuations having periods 
shorter than 33 hours.

RECORD IDENTIFICATION

All USGS moorings are sequentially assigned a unique 3 digit mooring 
number. Moorings deployed as part of the Lydonia Canyon moored array were 
numbers 203-205, and 207-221 (table 2). Individual data records are labeled 
by a 4-digit identifier that indicates mooring number and the relative 
position of the instruments on the mooring (MMMP). The mooring number is the 
first 3 numbers in the data record label, and the fourth digit indicates the 
position of the instrument in the mooring from the surface. Thus, data record 
2141 is the upper instrument from the surface on mooring 214, record 2142 is 
the second instrument from the surface on mooring 214, etc. At stations where 
tripods and subsurface moorings were deployed, the data records have separate 
mooring numbers.

In the data processing, several versions of data are created, and each is 
identified by additional codes which follow the 4-digit record identifier. 
The edited version of the basic file is identified by a letter (generally A or 
B). The hour-averaged version of the data file is identified by a IE (record 
2141-A1H, for example), and the low-passed version by LP (record 2141-A1HLP or 
2141-ALP).

EXPLANATION OF DATA REPORT

This report contains data in graphical and tabular form.

Summary data plots

The mean current and the monthly mean current for all instruments in the 
moored array are shown in figure 10. The currents in the area around Lydonia 
Canyon during the deployment of the moored array were strongly influenced by a 
Gulf Stream eddy or ring located to the south of the canyon during 
December 1980 and January and part of February 1981. The monthly mean current 
was eastward at all stations along the southern edge of Georges Bank during 
this period. The eddy was strong enough to cause the mean current at depths 
less than 250 m, averaged over the entire deployment period at LCF, LCG, LCH, 
to be to the east. In contrast, the currents at LCA on the shelf were 
westward throughout the deployment and apparently less affected by the Gulf 
Stream eddy.



The direction and amplitude of the major axis of the low-frequency 
currents is shown in figure 11. The low-frequency currents were oriented 
primarily along isobaths. In the canyon axis, low-frequency currents below 
the depth of the adjacent shelf were along axis. In contrast, at depths above 
the adjacent shelf and slope, the low-frequency currents were parallel to the 
shelf and slope bathymetry. Low-frequency currents were generally larger on 
the outer shelf and slope (LCI, LCJ, LCK, LCN, and LCH) than at stations on 
the shelf (LCA, LCB, LCL, LCM) .

The semidiurnal (l^) tidal currents are shown in figure 12. The tidal 
current ellipses are oriented cross-shelf and parallel to the canyon axis. M£ 
tidal velocities increase from the outer shelf onto the Continental Shelf.

Tabular data

Statistics of the current-meter data are tabulated in tables 6-8. The 
mean and the standard deviation of hour-averaged and low-passed east current, 
north current and temperature, and the average, standard deviation, and 
maximum hour-averaged current speed are tabulated in table 6 for the entire 
data record. The mean and variance of current and temperature, and the 
correlation between east current and north current, between east current and 
temperature, and between north current and temperature are tabulated for the 
whole record and by month in table 7a for the hour-averaged data and in 
table 7b for the low-passed data* Current ellipse parameters for the entire 
record and by month are tabulated for the hour-averaged data in table 8a and 
for the low-passed data in table 8b. The amplitude and plate at the M2 tidal 
currents are tabulated in table 9.

Individual data records

The current and temperature data from each instrument is presented 
graphically in several ways.

Scatterplots

Scatterplots of the hour-averaged and low-passed current for each 
instrument are shown in figure 13.

Spectra

Variance conserving spectra of the currents and temperature for each data 
record are shown in figure 14. The data records were broken into pieces 
720 hours long and spectra averaged over the pieces. In some cases, the 
currents were rotated to a long-shelf/cross-shelf or an upcanyon/cross-canyon 
coordinate system before computing the spectra.

Stackplots

Several stackplots (figs. 15-50) are shown for each data record. The 
plotted variables in each plot depend on instrument type.

a. Stackplots of hour-averaged temperature, speed, direction, north- 
south current, and east-west current (all instruments).



b. Stackplot of low-passed temperature, vector plot of low-passed 
current, low-passed east current, and low-passed north current (all 
instruments).

c. Stackplot of hour-averaged temperature, light transmission, PSDEV,
and current speed (tripods only), 

d. Stackplot of hour-averaged temperature, light transmission, current
speed, and low-passed current components (near-bottom deep
instrument packages).

e. Stackplot of hour-averaged temperature, transmission, and low-passed 
current components (mid-water VACM-transmission instruments).

f. Stackplot of hour-averaged and low-passed pressure (bottom pressure 
instruments only).

g. Stackplot of temperature, difference of fast-response sensor and 
VACM temperature, salinity, conductivity (VACM-TCT instruments 
only).

Data grouped by mooring

Stackplots of low-passed north-south and east-west current components and 
of hour-averaged temperature for all instruments on each mooring are shown in 
figures 51-58.

Data from selected areas and depths

Stackplots of low-passed current components for selected groups of 
moorings are shown in figures 59-66. Currents at depths of 80-100 m at LCA, 
LCB, LCL, and LCM around the head of Lydonia Canyon are shown in figure 59. 
Currents at LCB in the head of the canyon and at LCC and LCD on the walls at 
the canyon are shown in figure 60. Currents at the closely spaced stations 
LCF, LCN, and LC6 across the canyon axis are shown in figures 61 and 62. 
Currents across the slope and rise at LCC, LCI, and LCJ are shown in 
figures 62 and 63.

Bottom pressure from LCA, LCL, LCM, and LCO and selected low-passed 
pressure difference records are shown in figs. 65 and 66.
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TABLE CAPTIONS

1. Dates of five deployments of the Lydonia Canyon moored array, and the 
moorings occupied during each deployment. The data presented in this 
report were collected in deployment I. See figure 6 for location of 
moorings LCA-LCO.

2. Lydonia Canyon moorings, deployment I* For each mooring, the mooring 
number, water depth, latitude, longitude, mooring type (T- - tripod, SS * 
subsurface), instrument type (V - VACM; VP - VACM-pressure; VT - VACM- 
transmission; VTC - VACM-transmission-conductivity; DIP - deep instrument 
package; ST * sediment trap), instrument depth, instrument serial number, 
and date deployed and recovered are tabulated.

3. Mooring performance. This table summarizes the calculated mooring tilt 
and dip (using the computer program NOYFB) for each instrument in the 
mooring for four observed current strengths (mean current minus 1 
standard deviation, mean current, mean current plus 1 standard deviation, 
and maximum current). The table lists station, instrument type (see 
table 1 for abbreviations), record ID, instrument depth, static tension 
(in Ibs) in the mooring line above the instrument, the observed mean, 
standard deviation, and maximum current speed (in cm/s), the mooring tilt 
for each current speed (in degrees), and the instrument dip (in m) from 
the static position.

4. Data return from instruments in deployment I. For each instrument (see 
table 1 for abbreviations), the table lists sampling rate (minutes), and 
an adjective rating of the data quality for current, temperature, 
pressure, conductivity, fast-response temperature, transmission, and 
camera. (P * partial, 6 * good, Q » questionable, F - failed). Where 
the instrument did not measure a particular variable, the column is left 
blank.

5. Comparison of measured and predicted instrument depths at the 5 moorings 
equipped with VACM pressure instruments.

6. Statistics of current and temperature for first deployment of moored 
array. For each data record, the mean and standard deviation of hour- 
averaged (standard deviation total) and low-passed (LF) east current, 
north current and temperature, and the mean, standard deviation, and 
maximum hour-averaged current speed are tabulated.

7. Monthly current statistics. Mean and variance of current and 
temperature, and correlation between east current and north current, east 
current and temperature, and north current and temperature for entire 
record and by month.

a. Hour-averaged time series 

b. Low-passed time series
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8. Monthly ellipse statistics. Orientation, amplitude of major and minor 
axis, theta, and S defined as follows:

orientation » 0.5 (tan'1 ((2<uv»/(<uu>-<w»)
major axis * 0.5 (<uu> f <vv>) ¥ R
minor axis * 0.5 (<uu> f <w>) - R ^
where R - (0.5 «uu> - <vv>) 2 f <uv>2 ) '2 

theta - tan"1 «vT>/<uT>), 
S - «uT>2 f <vT> 2 ) '2
where < > means average over data record and u and

v are the east and north components of 
current respectively, and T is 
temperature.

a. Hour-averaged time series 

b. Low-passed time series

9. M£ tidal currents. The amplitude and phase of the east and north current 
components and the ellipse parameters (major axis, minor axis, 
orientation, and phase) are tabulated. The phase is in degrees 
Greenwich. The tidal parameters were computed for data pieces 29 days 
long; the standard deviation of the individual piece estimates is 
tabulated as an error estimate for the mean.

13



Table 1. Dates of five deployments of the Lydonia Canyon moored array, and 
the moorings occupied during each deployment. The data presented In 
this report were collected In deployment I. See figure 6 for 
location of moorings LCA-LCO.

Array____________Dates_______________Stations occupied________

1 October 1980-April 1981 LCA-LCO

2 April 1981-September 1981 LCA, LCB, LCE, LCI, LCL

3 September 1981-January 1982 LCA, LCB, LCE, LCI, LCP, LCO

4 January 1982-July 1982 LCA, LCB, LCI, LCQ, LCR, LCS

5 July 1982-November 1982 LCA, LCB, LCU
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Table 3. Calculated mooring tilt and dip for each instrument (a is mean current, o is standard deviation, 
and max is maximum current

Sta.

LCA

LCB

LCC

LCD

LCE

LCF

LOG

LCH

LCI

LCJ

LCK

LCL

LCM

LCN

In«t.

ST
VT
ST

VT
ST
VP
ST
DIP

V

V

VT
VT
ST
VP
ST
DIP
VP
V

V
V

VP
V
ST
V
ST
V

VT
ST
V
ST
DIP

VP
V
ST
V

V
ST
V

V
ST
VT
ST

ST
V
ST

VP
V

Init. 
ID

2071

2081

2082

2083

2091

2101

2111
2112

2113

2114
2121
2122

2131
2132

2141
2142

2143

2144

2151

2153

2154

2161
2162

2163

2171

2172

2182

2183

2191

2201
2202

Depth 
(«)

74
80
95

92
221
227
263
277

134

143

116
216
435
441
581
595
205
405

195
395

290
540
884
890

1,448
1,454

55
189
195
231
245

93
233
477
483

204
448
454

70
104
110
125

97
103
118

243
841

Static 
tension 
Ubs)

607
562
371

901
1,031

987
1,803
1,708

900

900

900
954
963

Current statistics 
M 0 Max 

(cm/a) (ca/s) (cm/s)

32

26

10

12

17

20

21
13

11

10

6

9

9

10

10
7

70

65

50

49

62

54

60
49

918(lo«t)
1,822
1,726
900

1,733

900
1,733

1,457
1,340
1,649
1,559
2,580
2,490

900
1,031
986

1,803
1,707

900
800

1,398
1,354

900
1,392
1,348

900
1,035

991
799

607
562
406

900
1,379

15
27
7

15
6

24
10

5

6

25

27

18

32
30

7

23

13

26

25

26

21
8

9
IS
4

10
3

14
5

3

4

15

16

9

19
17

4

13

7

12

10

12

14
4

49
80
29

64
25

69
33

18

27

80

76

45

99
77

35

72

41

81

62

75

71
30

Mooring tilt 
M-o M MH» 
(°) (°) (°)

0.5
1.4
3.7

0.4
0.4
0.4
0.2
0.4

0.1

0.1

0.2
0.3
0.4
0.4
0.3
0.5
0.1
0.9

0.0
0.0

0.1
0.1
0.1
0.1
0.1
0.1

0.2
0.3
0.3
0.2
0.5

0.1
0.4
0.3
0.3

0.1
0.2
0.2

0.2
0.3
0.6
1.0

0.2
0.4
1.2

0
0.1

0.7
3.3
8.6

1.0
1.1
1.3
0.7
1.3

0.3

0.4

0.7
1.2
1.6
1.8
1.4
2.5
0.6
0.7

0
0.1

0.3
0.7
0.6
0.7
0.5
0.5

1.0
1.6
2.0
1.2
2.5

0.9
Z.4
1.8
1.9

0.5
1.0
1.1

0.6
1.0
1.8
3.0

0.8
1.4
4.0

0.4
1.0

2.1
6.0

15.3

2.0
2.2
2.5
1.5
2.9

0.6

0.8

1.5
2.6
3.6
4.2
3.4
6.0
1.5
1.6

0.1
0.3

0.8
1.6
1.6
1.7
1.3
1.3

2.5
4.0
5.0
3.1
6.0

2.3
6.0
4.4
4.8

1.1
2.3
2.6

1.3
2.2
3.6
6.0

1.6
2.9
8.4

1.0
2.6

Max
<°>

5.5
15.5
35.9

6.5
8.5
10.2
6.4
13.6

3.4

2.6

5.3
11.3
16.2
18.7
14.9
24.9
5.4
6.9

0.5
2.0

2.5
5.6
5.7
6.1
5.5
5.8

9.7
14.2
17.6
10.6
19.1

8.0
18.3
15.0
16.3

4.5
9.3
10.3

5.8
8.9
13.6
21.0

6.3
11.2
30.0

4.4
11.5

Mooring dip 
M MHJ Max 
(«) (.) («)

0
0
0

0
0
0
0
0

0

0

0
0
0
0
0
0
0
0

0
0

0
0
.0
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0

0
0
0
0

0
0
0

0
0

1 2
0 1
0 0

1 2
0 0
0 1
0 1
0 0

0 1

0 0

1 . 16
1 15
1 9
1 9
0 1
0 0
0 3
0 1

0 0
0 0

0 7
1 7
0 . 5
1 5
0 1
0 0

1 6
0 2
0 2
0 1
0 0

3 25
2 22
0 5
0 5

0 4
1 3
0 2

0 1
0 1
0 0
0 0

0 1
0 1
0 0

1 9
0 6
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Table 4. Instrument performance, deployment I; rating of data quality IB:
P-Partlal; G-Cood, Q-Questlonable; F-Failed;  -variable not measured.

Sta.

LCA

LCB

LCC

LCD

LCE

LCF

LCC

LCH

LCI

LCJ

LCK

LCI.

LCM

LCN

Record 
ID

204
207

2081
2082
2083

2091

2101

2111
2112
2113
2114

2121
2122

2131
2132

2141
2142
2143
2144
2211

2151
2152
2153
2154

2161
2162
2163

2171
2172

205
2181
2182
2183

203
2191
2201
2202

Inat. 
type

T
VTC

VTC
VP
VTC

V

V

VT
VT
VP
VTC

VP
V

V
V

VP
V
V
V
VT

V
VT
V
VT

VP

V
VTC

T
V
VP
V

Sample 
rate

( In)

7.5
7.5

7.5
3.75
7.5

7.5

7.5

7.5
7.5
3.75
7.5

3.75
7.5

7.5
7.5

3.75
7.5
7.5
7.5
7.5

3.75
7.50
7.50
7.50

3.75
3.75
7.50

7.5
7.5

7.5
3.75
3.75
7.50

7.50
3.75
3.75
7.50

Current

P
C

6
C
C

6

6

6
6
 
6

C
6

6
G

C
G
G
P
G

G
G
G
G

C
G
G

G
C

P
 
C
C

C
C
C
G

Teap.

P
G

G
G
G

G

G

G
G
 
C

G
G

G
G

G
G
G
P
G

G
G
G
G

Q
G
G

G
G

G
 
G
C

G
G
G
G

Press 4 Cond. PUT

P -IL-> m^

  G G

  C C
G    
  G G

     

Trana.

P
G

G
 
G

 

Cam.

G
 

-_
 
G

~

Comments

Tape deck A failed

Possible vane error

Dragged onto shelf

  _   __   Dragged Into canyon
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__ ~ _
     

f* tmfm MM,

     
     
_ _  
     

__    
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   __  

      

_- __ __
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  G P
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Q
G
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__
 

 
 

...
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__
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P

 
 
 
C

 
 " 

 
   

~.
 
 
 
G

__
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Lost
No conductivity
senior Installed.

Some data gaps
Trans. does not
match lab callb.

~   Multiplexed variables
 
 

__
 

P
 
 
G

P
 
 
 

 
 

 
 

G
 
 
~

G
 
 
 

Mooring excessive dips

Current vane failed
Lost

LCO 2221 7.5   C
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Figure 2 VACM modified to measure light transmission and conductivity. A 
is the VACM rotor, B the transmission sensor, C the conductivity 
sensor, and D the protective cage.
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Figure 3. Bottom tripod system. A is the current sensor, B the pressure 
sensor, C the transmissometer, D the camera (wrapped in a 
protective plastic bag), E the camera strobe light, F the camera 
battery pack, G the Sea Data electronics, H the battery pressure 
housing, I the acoustic release transponder, J the rope canister, 
K the recovery float, and L the lead anchor feet.
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Figure 5. Pressure mooring. A is the acoustic release, B is the data logger, C 
is the concrete anchor, D is the pressure sensor, E is the wire 
connecting the pressure sensor to the data logger, and F is the chain 
which leads to the flotation.
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H LCM 

(203,219)

67°40'____________________67°30'_____
i I I I I I   |

LYDONIA CANYON
MOORED ARRAY
DEPLOYMENT I

OCT -NOV I98O - APRIL 1981

  CURRENT

A DEEP INSTRUMENT PACKAGE 

D SHALLOW TRIPOD 

0 BOTTOM PRESSURE

40°20'

CONTOURS IN METERS 
____I_____i

67°50' 67°40' 67°30'

40°30'

40°20'

Figure 6 Lydonia Canyon moored array, deployment I. Stations are indicated by 
letters. The three-digit number in parenthesis following the station 
letters is the mooring number. All data are referenced by this mooring 
number.
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MOORING 204(TRIPOD)
207(SUBSURFACE) 

STATION LCA, SHELF
LATITUDE: 40° 34.21' N 
LONGITUDE: 67°44.55'W 
DEPTH: IOOM

TRIPOD

rh

74 M  

80M 

IOOM

37"SPHERE 

10M 3/8" CHAIN

SEDIMENT TRAP (STI02)

2M 3/8" CHAIN

VACM W/TRANSMISSION 
8 CONDUCTIVITY 
(V628TC)

ISM 3/8" CHAIN

RELEASE W/ 
SEDIMENT TRAP (STIOO)

2M 3/8" CHAIN

I700LB WET WEIGHT 
ANCHOR

SURFACE MARKER 
BUOY

30M 1/2" CHAIN

60 M 3/8 WIRE

90M 1/2 CHAIN

1700LB WET WEIGHT 
ANCHOR

Figure 8a. Schematic of Lydonia Canyon moorings 204 and 207 at station LCA.
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MOORING 208
STATION LCB, CANYON HEAD
LATITUDE: 40° 31.55'N 
LONGITUDE: 67°42.82'W 
DEPTH: 282 M

92 MI-

221 M

227 M-

263 M-

277 W'

282 M-

41 SPHERE W/ RADIO 8 LIGHT 

10M 3/8" CHAIN

VACM W/TRANSMISSION (V322 TC) 
8 CONDUCTIVITY

122 M 3/16" WIRE

28" SPHERE

5M 3/8"CHAIN

SEDIMENT TRAP (ST 116)

2M 3/8" CHAIN

VACM W/PRESSURE (VI06P)

24 M 3/16" WIRE

41" SPHERE 

10M 3/8" CHAIN 

SEDIMENT TRAP(STI03)

12 M 3/8" CHAIN 
SWIVEL

DEEP INSTRUMENT PACKAGE (V32ITC,STIII)

SWIVEL
2M 3/8" CHAIN

2200 L8 WET WEIGHT ANCHOR W/ 12 L8 
DANFORTH ATTACHED DIRECTLY

Figure 8b. Schematic of Lydonia Canyon mooring 208 at station LCB.

52



MOORING 209
STATION LCC.WEST WALL
LATITUDE: 40°29.43'N 
LONGITUDE :67°43.50'W 
DEPTH: 184 M

134 M-

!84M;r

41" SPHERE W/ RADIO 8 LIGHT 

10M 3/8" CHAIN

VACM (V54I)

2M 3/8" CHAIN

RELEASE

2M 3/8" CHAIN

28M 3/8" WIRE

ISM 3/8" CHAIN

2000 LB WET WEIGHT ANCHOR W/ 
22 LB DANFORTH ON 2M 3/8" CHAIN

Figure 8c. Schematic of Lydonia Canyon mooring 209 at station LCC.
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MOORING 210
STATION LCD, EAST WALL
LATITUDE: 40° 29.25'N 
LONGITUDE :67°4I.25'W 
DEPTH : 193 M

143 M-

41 SPHERE W/ RADIO a LIGHT 

10 M 3/8" CHAIN

VACM (V487)

2M 3/8" CHAIN

RELEASE

2M 3/8" CHAIN

28 M 3/8" WIRE

ISM 3/8" CHAIN

2000 LB WET WEIGHT ANCHOR W/ 
22 LB DANFORTH ON 2M 3/8" CHAIN

Figure 8d. Schematic of Lydonia Canyon mooring 210 at station LCD.

193 M 7
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MOORING 211
STATION LCE, CANYON AXIS
LATITUDE: 40° 25.38'N 
LONGITUDE: 67° 39.88'W 
DEPTH: 600M

116 M

2I6M

435 M

441M

581 M

595 M

600M  7

41" SPHERE W/ RADIO 8 LIGHT 

10 M 3/8" CHAIN

VACM W/ TRANSMISSION (V442T) 

88 M 3/16" WIRE 

(4) 17"GLASS BALLS

5M 3/8" CHAIN

VACM W/TRANSMISSION (V443T)

5 M 3/8" CHAIN 

203 M 3/16" WIRE

(4) 17" GLASS BALLS

5M 3/8" CHAIN 

SEDIMENT TRAP (STII8) 

2M 3/8" CHAIN 

VACM W/PRESSURE (VIIIP)

25M 3/16" WIRE

34 M 3/16" WIRE

50M 3/16" WIRE

(20) 17" GLASS BALLS

IOM 3/8" CHAIN 

SEDIMENT TRAP (STII7)

I2M 3/8" CHAIN 
SWIVEL

DEEP INSTRUMENT PACKAGE (V5I8T.STII4)

SWIVEL
2M 3/8" CHAIN

2200 LB WET WEIGHT ANCHOR W/ 
12 LB DANFORTH ATTACHED DIRECTLY

Figure 8e. Schematic of Lydonia Canyon mooring 211 at station LCE,
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MOORING 212
STATION LCF,WEST WALL
LATITUDE: 40° 21. IS'N
LONGITUDE: 67° 39. Ol'w 
DEPTH: 505 M

205 M-

405M

505Mr

:

^ »Tn

4l" SPHERE W/ RADIO 8 LIGHT 

10M 3/8" CHAIN

VACM W/PRESSURE (VI6IP)

126 M 3/16" WIRE 

50M 3/16" WIRE

(18) 17" GLASS BALLS 

2M 3/8" CHAIN 

VACM (VIOI)

2M 3/8" CHAIN 

RELEASE

2M 3/8" CHAIN 

50 M 3/8" WIRE 

28M 3/8" WIRE

15 M 3/8" CHAIN

2500 L8 WET WEIGHT ANCHOR W/ 
22 L8 DANFORTH ON 2M 3/8" CHAIN

Figure 8f. Schematic of Lydonia Canyon mooring 212 at station LCF.
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MOORING 213
STATION LCG.EAST WALL
LATITUDE: 40° 21.44'N 
LONGITUDE: 67°41.63'W 
DEPTH: 495M

195 M

395 M

495 M

41" SPHERE W/ RADIO 8 LIGHT 

IOM 3/8" CHAIN

VACM (V493) 

I76M 3/16" WIRE

(18) 17" GLASS BALLS 

2M 3/8" CHAIN 

VACM (VI05) 

2M 3/8" CHAIN 

RELEASE

2M 3/8"CHAIN
50 M 3/8" WIRE 

28M 3/8" WIRE

15 M 3/8" CHAIN

2500LB WET WEIGHT ANCHOR W/ 
22LB DANFORTH ON 2M 3/8" CHAIN

Figure 8g. Schematic of Lydonia Canyon mooring 213 at station LCG,
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MOORING 214
STATION LCH, CANYON AXIS
LATITUOE:408 I7.59'N
LONGITUDE: 67° 39.54'W
DEPTH: 1554 M

290 M

540 M

884 M

890 M

I448M

1454 M

1554 M - 7

4l"SPHEREW/RADlOa LIGHT 

10M 3/8" CHAIN

VACM W/ PRESSURE (V20IP) 

247M 3/16" WIRE 

VACM (VI93) 

328 M VI6" WIRE

(s) 17"GLASS BALLS

5M 3/8" CHAIN 

SEDIMENT TRAP (STII9) 

2M 3/8" CHAIN

VACM (VI99)

337 M 3/16" WIRE 

IOOM 3/16" WIRE 

50 M 3/16" WIRE

(22) 17" GLASS BALLS

5M 3/8" CHAIN 

SEDIMENT TRAP(STII3) 

2M 3/8" CHAIN

VACM (V373)

2M 3/8" CHAIN

RELEASE

2M 3/8" CHAIN

69M 3/16" WIRE

23M 3/8" CHAIN

3000 LB WET WEIGHT ANCHOR W/ 
12 LB DANFORTH ATTACHED DIRECTLY

Figure 8h. Schematic of Lydonia Canyon mooring 214 at station LCH.
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MOORING 216
STATION LCJ, EAST SLOPE
LATITUOE:40°2I.I8'N 
LONGITUDE: 67° 31.98*W 
DEPTH:57I M

83 M

223 M

465 M-

471 M

571 M iHiS

41" SPHERE W/ RADIO 8 LIGHT 

10M 3/8"CHAIN

VACM W/ PRESSURE (VI27P) 

137 M 3/16" WIRE 

VACM (V562)

223 M 3/16" WIRE

(14) 17" GLASS BALLS

5M 3/8" CHAIN 

SEDIMENT TRAP (STI20) 

2M 3/8" CHAIN

VACM (V422)

2M 3/8" CHAIN 

RELEASE 

2M 3/8" CHAIN 

50 M 3/16" WIRE 

25M 3/16" WIRE

17M 3/8" CHAIN

2000 LB WET WEIGHT ANCHOR W/ 
22 LB DANFORTH ON 2M 3/8" CHAIN

Figure 8j. Schematic of Lydonia Canyon mooring 216 at station LCJ.
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MOORING 217
STATION LCK, WEST SLOPE
LATITUDE: 40° 16.27'N 
LONGITUDE: 67°46.99'W 
DEPTH: 554M

204 M

448 M

454 M

554 M

41 SPHERE W/ RADIO ft LIGHT 

10M 3/8" CHAIN

VACM (V558) 

225M 3/16" WIRE

(12) 17" GLASS BALLS

5M 3/8" CHAIN

SEDIMFNT TRAP (STI09) 
k

2M 3/8" CHAIN

VACM (V423)

2M 3/8" CHAIN

RELEASE

2M 3/8" CHAIN

50 M 3/16" WIRE

25 M 3/16" WIRE

I7M 3/8" CHAIN

2000 LB WET WEIGHT ANCHOR W/ 
22 LB DANFORTH ON 2M 3/8" CHAIN

Figure 8k. Schematic of Lydonia Canyon mooring 217 at station LCK.
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MOORING 205 (TRIPOD)
218 (SUBSURFACE) 

STATION LCL , SHELF EAST
LATITUDE: 40*32.30'N 
LONGITUDE: 67°36.83'W 
DEPTH : 125 M

6M 1/2 CHAIN 

VACM (V479)

24 M 1/2" CHAIN

r^

75M 3/8" WIRE

91 M 1/2" CHAIN 

125 M

  IOM

TRIPOD

. 4, ?3Ry/Mms/mm

70 M 

104 M  

IIOM  

125 M  

130 M

-*^fx^X^ SURFACE MARKER 
v_X BUOY

41 SPHERE 

IOM 3/8" CHAIN

VACM (V42I)

2M 3/8" CHAIN 
20M 3/8" WIRE 
28" SPHERE 

IOM 3/8" CHAIN 

SEDIMENT TRAP (STI08)

2M 3/8" CHAIN
VACM W/TRANSMISSION 
8 CONDUCTIVITY 
(V 626 TC)
ISM 3/8" CHAIN

RELEASE W/ 
SEDIMENT TRAP (STI05)

2M 3/8" CHAIN

.1700LB WET WEIGHT 
ANCHOR

30M 1/2 CHAIN

75M 3/8" WIRE

ANCHOR

91M 1/2 CHAIN

1700 LB WET WEIGHT

Figure 81. Schematic of Lydonia Canyon moorings 205 and 218 at station LCL.
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MOORING 203 (TRIPOD)
219 (SUBSURFACE) 

STATION LCM, SHELF WEST
LATITUDE: 40° 29.57'N 
LONGITUDE: 67° 48.55'W 
DEPTH: 123 M

A^^

^

r -~<*~*o^^<: ~^4^*3*~ SURFACE MARKER 
^X BUOY

Q) 37" SPHERE

97M  

10 M 3/8" CHAIN

5 SEDIMENT TRAP (STII2)

2M 3/8" CHAIN s
11 VACM (V624) 

103 M R

TRIPOD 
o II8M  

M\
^ h-M
7},,,,,+,,-,,,,,,±,, I?^M JC.

I5M 3/8" CHAIN

'ffl RELEASE W/ 
[}| SEDIMENT TRAP (STIIO)

2M 3/8" CHAIN 

H 17001 a WFT WFlfiHT H

30 M 1/2" CHAIN

'75M 3/8" WIRE

91 M 1/2" CHAIN 

^ 1700 L8 WET WEIG
;ANCHOR ANCHOR

Figure 8m. Schematic of Lydonia Canyon moorings 203 and 219 at station LCM.
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MOORING 220
STATION LCN, CANYON AXIS 
LATITUDE :40°2I.28'N 
LONGITUDE :67°40.55'W 
DEPTH: 1041 M

243 M

841 M

1041 M

41 SPHERE W/ RADIO 8 LIGHT 

IOM 3/8" CHAIN

VACM W/ PRESSURE (VI84P)

423 M 3/16'VwiRE 
100 M 3/16" WIRE 
50 M 3/16" WIRE

(13) 17" GLASS BALLS

5M 3/8" CHAIN 

2M 3/8" CHAIN

VACM(V38I)

2M 3/8" CHAIN 

RELEASE 

2M 3/8" CHAIN 

100 M 3/16" WIRE 

77M 3/16" WIRE

I5M 3/8" CHAIN

2000L8 WET WEIGHT ANCHOR W/ 
22 L8 DANFORTH ON 2M 3/8"CHAIN

Figure 8n. Schematic of Lydonia Canyon mooring 220 at station LCN.
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« CM CM CM CM CM 
CM <\j t\j CM CM CM

LJ
cr
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cr M
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Figure 9. Mid-depth pressures as measured by VACM-P instruments 
at LCB, LCF, LCH, LCJ, and LCN. Note the scale 
change for the mooring at LCJ (see text for 
discussion).
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67°50' 67°30'

40°30'

40°20'-

- 40°30'

L.YDONIA CANYON
MEAN CURRENT 

NOV I960-APR. 1981 

0 lOcmAec

-40°20'

67°50' 67°40' 67°30'

Figure lOa. Mean currents observed during entire deployment I of Lydonia Canyon 
moored array. Arrows point in the direction of mean flow and the 
length of the arrow is proportional to the current speed in cm/s (see 
scale). The number in parenthesis following the station letter is the 
water depth of the station and the number at the tip of the arrow 
indicates the depth of the measurement in meters.
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67°50' 67°40' 67°30'

40°30' -

40°20'

LYDONIA CANYON 
MEAN CURRENT

NOV 1980 

0

- 40°30'

- 40°20'

67°50' 67°40' 67°30'

Figure lOb. Mean currents observed during November 1980 deployment I of Lydonia 
Canyon moored array. Arrows point in the direction of mean flow and 
the length of the arrow is proportional to the current speed in cm/s 
(see scale). The number in parenthesis following the station letter is 
the water depth of the station and the number at the tip of the arrow 
indicates the depth of the measurement in meters.
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67°50' 67°40' 67°30'

40°30' -

40°20'

L-YDONIA CANYON
MEAN CURRENT

DEC. 1980

10
| cm/sec

67°50 67°40 67°30

Figure lOc. Mean currents observed during December 1980 deployment I of Lydonia 
Canyon moored array. Arrows point in the direction of mean flow and 
the length of the arrow is proportional to the current speed in cm/s 
(see scale). Two speed scales are used on the December and January 
plots (heavy arrows indicate currents twice as strong as the light 
arrows). The number in parenthesis following the station letter is the 
water depth of the station and the number at the tip of the arrow 
indicates the depth of the measurement in meters.
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67°50' 67°40' 67°30'

40°30 - 40°30'

40°20'

67°50' 

Figure lOd

L.YDONIA CANYON
MEAN CURRENT

JAN. 1981

CH(I380) 
540

204 8*°"LCH(!554)

- 40°20'

67°40' 67°30'

Mean currents observed during January 1981 deployment I of Lydonia 
Canyon moored array. Arrows point in the direction of mean flow and 
the length of the arrow is proportional to the current speed in cm/s 
(see scale). Two speed scales are used on the December and January 
plots (heavy arrows indicate currents twice as strong as the light 
arrows). The number in parenthesis following the station letter is the 
water depth of the station and the number at the tip of the arrow 
indicates the depth of the measurement in meters.
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67°50' 67°40' 67°30'

40°30'

40°20' -

LYDONIA CANYON 
MEAN CURRENT

FEE 1981 

0 10 cm/sec

- 40°30'

- 40°20'

454

67°50 67°40 67°30'

Figure lOe, Mean currents observed during February 1981 deployment I of Lydonia 
Canyon moored array. Arrows point in the direction of mean flow and 
the length of the arrow is proportional to the current speed in cra/s 
(see scale). The number in parenthesis following the station letter is 
the water depth of the station and the number at the tip of the arrow 
indicates the depth of the measurement in meters.
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67°50' 67°40' 67°30' 
 i 

LYDONIA CANYON
MEAN CURRENT

MAR. 1981

0 10 cm/sec

 /500 

67°50'
CONTOURS IN METERS 
    I      I_____I

40°30'

40°20'

67°40' 67 8 30'

Figure lOf. Mean currents observed during March 1981 deployment I of Lydonia Canyon 
moored array. Arrows point in the direction of mean flow and the 
length of the arrow is proportional to the current speed in cm/s (see 
scale). The number in parenthesis following the station letter is the 
water depth of the station and the number at the tip of the arrow 
indicates the depth of the measurement in meters.

71



67°50' 67°40' 67°30'

LYDONIA CANYON
MEAN CURRENT

APR. 1981

0 10 cm/sec

40°30' -

40°20'

 /SOO 

67°50'
CONTOURS IN METERS 
    I     I_____L

40°30'

40°20'

67°40 67°30'

Figure lOg. Mean currents observed during April 1981 deployment I of Lydonia Canyon 
moored array. Arrows point in the direction of mean flow and the 
length of the arrow is proportional to the current speed in cm/s (see 
scale). The number in parenthesis following the station letter is the 
water depth of the station and the number at the tip of the arrow 
indicates the depth of the measurement in meters.
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67°50' 67°30'

LYDONIA CANYON
MAJOR AXIS OF 

LOW FREQUENCY CURRENT

- 40°30'

40°20

67°50' 
Figure 11.

67°40' 67°30' 
Principal axis of low-frequency currents during deployment I of the 
Lydonia Canyon moored array. The two-headed arrows indicate the 
orientation of the major axis and the half length of the arrow is the 
magnitude of the major axis in cm/s. Two speed scales are used (heavy 
arrows indicate currents twice as strong as the light arrows). The 
number in parenthesis following the station letter is the water depth 
at the station in m, and the number at the tip of the arrows is the 
depth of the measurement in meters.
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67°50' 80m 67°30'

40°30' -

40°20' -

i i i i

M2 TIDAL CURRENT
in 

LYDONIA CANYON
at 

L >r_ Depths < 245m

- 40'30'

- 40°20'

67°50' 67°40' 67°30'
Figure 12a. Semidiurnal tidal currents at depths less than 245 m from the sea 

surface. The amplitude and orientation of the major and minor axis of 
the rotary tidal currents are shown by two-headed arrows. The number at 
the tip of the arrows indicates the depth of the observation in meters.
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67°50' 67°40' 67°30'

40°30'h

40°20'h

67 8 50' 

Figure 12b.

M2 TIDAL CURRENT
in 

LYDONIA CANYON
at 

Depths 2:245m

H40°30'

-UO°20'

67°40' 67°30' 

Semidiurnal tidal currents at depths greater than 245 m from the sea 
surface. The amplitude and orientation of the major and minor axis of 
the rotary tidal currents are shown by two-headed arrows. The number at 
the tip of the arrows indicates the depth of the observation in meters

75



so

40

30

20

o
« 10 
Js.
c

a. 
§ -to

| - 20
z

-30

-40

f 203 f AW I 50
- 119 M - « 40

. '   . - 30 30

*  .*. *' *'*Jk : *** " 20 20
«   V «*£5**jjf **'*  m

. * * *^5^fejp»;.J* l ° « 10

  *;£%&**?&-' 1 £* - 0 "0

   '^ \v^^i'-.v*** - -'° ii - to

;*' *** ?**X«\  *  *** '*  - -20 | -20
* ;. :*^V;Vt.V*;; . . * * * °

  .   "*** *.  ' - -30 -30
* *. .* «

" 203 f ALP 1
- 119 M.
-
-

* :'4^4fci ;<>
* * * * * ^»

-

so

40

30

20

10

0

-to

-20

-30

-40

° -40 -30 -20 -10 0 10 20 30 40 SO " " -40 -30 -20 -10 0 10 20 30 40 SO "" 
EBST COHP CMS/SEC CB8T UP CMS /SEC

80

SO

40

30

20

% to
a^
C
<-> 0

i -10

z
|-20

-30

-40

-SO

n 204 f A AW
  99 M.
 

^
* ^» /**

» ***

*> * ***

» * * * *. * * .**.' ,.

  *.<* * /X*< :
* . V * .*.''. *«  *  .

*. '.*  : .  *

»  * * * *

 

 

80 80

SO 50

40 40

30 30

20 20
o
u

to * to
m
3

0 00

-tO *; -tO

=
-20 g -20

-30 -30

-40 -40

-SO -60

an *r»

  204 f A ALP
  99M.
 

 

j

*
*^

  tC2^%
1j|p6*^F<

ft _jtt|0flL? *

 

 

 

 

80

60

40

30

20

to

0

-to

-20

-30

-40

-SO

on

-SO -40 -30 -20 -10 0 tO 20 30 40 SO 60 "" " -SO -40 -30 -20 -10 0 10 20 30 40 SO 80 "" 
EflST COtlP CHS/SEC ERST UP CMS /SEC

60

SO

40

30

20

o
m tO

5 0

o -to

£ -20
o

-30

-40

-SO

-fin

r 2041 B AW ]
  99 M.
 

  «
. . ji«S
*   ."V v .
 *** ** * i*'.  .* *» * * ****   \. ' *

** .  * » / **. **.

  *...' ; * : v<iC.
..* . *\*t*>?*x.

* » « *^\?v
' *** ..*/

.

i i i i i i i i i i .

60 80

SO SO

40 40

30 30

20 20
o 
u
o>

10 >x tO
en

0 ° 0

-to «j -to

-20 £ -20
o

-30 -30

-40 -40

-SO -SO

-sn -so

' 204 IB ALP
  99 M.
 

 

.

.
j&

    .-dBk*
;.' s?&:

»*»*« *

-
-
 

,

80

50

40

30

20

10

0

-to

-20

-30

-40

-SO

-80
-SO -40 -30 -20 -10 0 10 20 30 40 SO 60 

EflST COUP CHS/SEC

Figure 13a. Scatterplots of hour-averaged (A1H) and low-passed (ALP) 
data, records 203, 204.
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Figure 13c. Scatterplots of hour-averaged (A1H) and low-passed (ALP) current 
data, records 2083, 2091, 2101.
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Figure 13d, Scatterplots of hour-averaged (A1H) and low-passed (ALP) 
data, records 2111, 2112, 2114.
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Figure 13g. Scatterplots of hour-averaged (A1H) and low-passed (ALP) 
data, records 2143, 2144, 2211.
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Figure 13h. Scatterplots of hour-averaged (A1H) and low-passed (ALP) current 
data, records 2151, 2152, 2153.
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Figure 131. Scatterplots of hour-averaged (A1H) and low-passed (ALP) current 
data, records 2154, 2161, 2162.
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Figure 131. Scatterplots of hour-averaged (A1H) and low-passed (ALP) current 
data, records 2201, 2202.
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STA. LCA (RECORD 2071), 80m
14 r TEMPERATURE
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0 81
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Figure 15a. Station LCA, record 2071, 80 m, hour-averaged temperature, speed, 
direction, and north-south, east-west current.
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Figure 15b. Station LCA, record 2071, 80 m, hour-averaged temperature, 
percent light transmission (TR) over 1-m path length, and low- 
passed north-south, east-west current.
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STA. LCA (RECORD 2071, LOWPASSED). 80m
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Figure 15c. Station LCA, record 2071, 80 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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Sta LCA (RECORD 2071)
, 4 . TEMPERATURE   VACM

8 13 18 23 26 5 10 15 20 25 3030 5 10 15 20 25 30 9 14 19 24 29

TEMPERATURE DIFFERENCE
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30 5 10 15 20 25 30 4 9 14 19 24 29 3 8 13 18 23 28 5 10 15 20 25 30 4 9 14 19 24

30 5 10 15 20 25 30 4 9 14 19 24 29 3 8 13 18 23 28 5 10 15 20 25 30 4 9 14 19 24

Figure 15d. Station LCA, record 2071, 80 m, 7.5-minute fast-response sensor 
temperature, VACM temperature minus fast-response sensor 
temperature, salinity, and conductivity (unedited).
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NOV OEC JHN FEB MflR flPR
80 81

.,800 

I 600

e 400 o
u 200

SPEED

29 04 09 U i9 24 29 03 08 13 IB 23 28 02 07 12 17 22 27 04 09 14 19 24 29 03 08 13 IB 23 21 
MOV DEC JflN FEB IWK flPR

DIRECTION

9 04 09 14 19 24 29 03 08 13 18 23 28

29 0,4 09 14 19 24 29 33 08 13 18 23 28 02 07 12 17 22 27 04 09 14 19 24 29 03 08 13 18 23 28

Figure 17a. Station LCB, record 2081, 92 m, hour-averaged temperature, speed, 
direction, and north-south, east-west current.
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STA. LCB (RECORD 2081). 92m
35. Or SALINITY

^#^^^
35.0
34.0

33.0

32.0

29 4 9 14 19 24 29 3 
NOV DEC JAN

13 18 23 28 2 7 12 17 22 27 4 9 !4 19 24 29 3 
FEB MAR APR

13 18 23 28

is TEMPERATURE
14

V*
0.10
" '

6

rt^^

06 11 16 21 26 31 OS 10 IS 20 25 30 04 09 14 19 24 01 06 11 16 21 26 31 OS 10 IS 20 25

500 

400

5 300

| 200

100

1 ° -100

5-200
I -300

-400

-SOO

NORTH-SOUTH i

, AA A. A/~^S A/V jV^j\/\A^/»,y^ii, J^\^^"A-T~i\J\AJ\Frf\J^J^ /Vi^/V^AA-jY\AAA,'Vv<\_ /W\ Ak_
^/ v w "WV v -v-v-vvyv- w vw-v- \T ' V " A/ V - V ^ ^V W ̂

SOO 

400

300

200

100 

0 

-100

-200

-300

-400

-500

01 OS 11 16 21 26 31 OS 10 IS 20 25 30 04 09 14 19 24 0 06 11 16 21 26 31 OS 10 IS 20 25

Figure 17b. Station LCB, record 2081, 92 m, hour-averaged salinity, 
temperature, percent light transmission over 1-m path length, and 
low-passed north-south, east-west current.
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STA. LCB (RECORD 2081, LOWPASSED), 92m
TEMPERATURE

01 06 11 16 21 26 31 OS 10 IS 20 2S 30 04 09 14 19 24" "Ol" "ds'"li" 'is"'21 " 26" "31 " OS" "id "'IS ' "20" "2S

01 06 It 16 21 26 31 OS 10 IS 20 25 30 04 09 1* 19 24 01 06 11 16 21 26 31 OS 10

500

400

J 300

I 200

  100

6 -ioo
-200

-300

-400

-500

NORTH-SOUTH

/V\A /\p-\ ^AV\ A A AA ^ /vy\ /v A /VirAty* A A/\A /W\ Ay VVV A/yV v A/V-Vv7^/ -   VAAATY^ ^/ V^V^VV^- ^/-   WK

soo
400

300

200

100 

0

-too
-200

-300

-400

-SOO

01 06 tt 16 21 ^6 31 05 10 IS 20 2S 30 04 09 14 19 24 01 06 11 16 21 26 31 OS 10 IS 20 25

Figure 17c. Station LCB, record 2081, 92 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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Sta LCB (RECORD 2081)
16 TEMPERATURE .  VACM

29 4 9 U 19 24 29 3 8 13 18 23 28 2 7 12 17 22 27 4 9 14 19 24 29 3 8 13 18 23 28

TEMPERATURE DIFFERENCE

29 4 9 14 19 24 29 3 8 13 18 23 28 2 7 12 17 22 27 4 9 14 19 24 29 3 8 13 18 23 28

35.50 \ SALINITY 

35.00

29 4 9 14 19 24 29 3 8 13 18 23 28 2 7 12 17 22 27 4 9 14 19 24 29 3 8 13 18 23 28

13 18 23 28 2 7 12 17 22 27 4 9 14 19 24 29 329 4 9 14 19 24 29 3
NOV DEC JAN
1980 1981

13 18 23 28

Figure 17d. Station LCB, record 2081, 92 m, 7.5-minute fast-response sensor 
temperature, VACM temperature minus fast-response sensor 
temperature, salinity, and conductivity (unedited).
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STA. LCB (RECORD 2082), 227m
"r TEMPERATURE

i :irMf1^^
ft °« 14 19 24 29 03 Oa 13 18 23 2

500 

  400 

| 300 

0200

SPEED

29 04 09 
V OK

DIRECTION

n f L I i . if T 1 ,f 'M,,!'!: 1 f 1 "' ' TTN |1 |
!ll.M:iJtlJi.liyir. l ,l.llii.] l U..i lb.;i..iU .Jill, .^i

14 19 24 28 03 oa is 18 23 '' ' zi '' 'ai "oi "' it' " IT" "« ' "27 'oi,' "69" "U' " ii " 'ii " 'ii " 'oi" '66" 'is""ia" ' 'is"

09 14 19 24 29 0^ M 13 1« 23 U M 07 12 17 2Z 27 13 16 23 28

soo , NORTH-SOUTH

at 13 ta 23 28

Figure 18a. Station LCB, record 2082, 227 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCB (RECORD 2082, LOWPASSED), 227m
TEMPERATURE

? 12

10

ISO 

100 

50 

0
-so
-100

01 06 11 IS 21 26 31 OS 10 15 20 25 30 04 09 14 19 24 01 06 11 16 21 26 31 05 10 15 20 25 
80 81

iso |- CURRENT 
100 ' 
-so

5-100

NORTH-SOUTH

ISO 

100

EAST-WEST

y\ . " A A A/\_A
V \J W

AH A A « A A n rv\ A
 yw-VV u\ (V /T/** ^V^-W/ \ /V'""S/V V VVX:' ^(r*'^"^

\AI v v

ISO

100

so
0
-so
-100

-ISO

Figure 18b.. Station LCB, record 2082, 227 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCB (RECORD 2083), 277m
TEMPERATURE

 312i 1 :
8

SPEED

08 13 18 23

DIRECTION

 13  -18--23   28" ^ J4""09""l4" "19" "24" '29'" '03" ' '08" "13" 

RR HPR

Figure 19a. Station LCB, record 2083, 277 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA LCB [RECORD 2083) 277m
14 1 TEMPERATURE
12   

t? 10  
'~ a-
1 6.

23 3 3 13 18 23 28 2 7 12 17 22 27 1 6 11 16 21 26 3 3 13 13 23 23 2 7 12 17 22 27
NOVOEC JAN FEB MAR APR
1930 1931

3600
3575
3550

£ 3500
I 3475
* 3450

34 25
3400

SALINITY

V^^Ww

36.00
  35.75
  35.50 1 
35.25 £

  35 00 t
 3475 5
 3450 ^
 3425 
3400

23 3 3 13 13 23 23 2 7 12 17 22 27 1 6 11 16 21 26 3 3 13 13 23 23 2 7 12 17 22 27
NOVOEC JAN FEB MAR APR
1930 1931

TRANSMISSION
IOO 3

20 (/>

10 i
28 3 8 13 18 23 28 2 7 12 17 22 27 1 6 11 16 21 26 3 8 13 18 23 28 2 7 12 17 22 27

17 22 27

980

15C ' NORTH-SOUTH
100 1
50 -

r 150 5

EAST-WEST
:00 i 
50 1

100
50

- -100

I I II I I I

f - 50 I
j- -100 r1/1

4-150 yiO -1             I        I I I I I I ' I I I I I I I I I   I I I I   I I   I         I I M I I I     I I I I I I I   I M M   I I I      I I I I I I I I I I ! I I I I I I I I I I I I I I I I M I I I I I I I

23 3 3 13 13 23 23 2 7 12 17 22 27 1 611 16 21 26 3 8 13 13 23 23 2 7 12 17 22 27
NO^ DEC JAN FEB MAR APR
1980 1981

Figure 19b. Station LCB, record 2083, 277 m, hour-averaged temperature, 
salinity, percent light transmission over 1-m path length, -In 
percent light transmission over 1-m path length, speed, and low- 
passed north-south, east-west current.
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STA. LCB (RECORD 2083, LOWPASSED), 277m
TEMPERATURE

ISO

100

so

01 06 11 16 21 26 31 OS 10 IS 20 25 30 04 09 14 19 24 01 06 II 16 21 26 31 OS 10 IS 20
DEC JflN FES nflR «PR
SO 81
CURRENT

m *vr * if "

01 06 II 16 21 26 31 OS 10 IS 20 25 30 04 09 14 19 24 01 06 II 16 21 26 31 OS 10 IS 20
FEB APR

_ ISO

2 100
o 50

-so
S-ioo

-ISO

- EAST-WEST i

A A

^ A M/\VA/AA/^ r M/^A ^AM^/HAA/VWA M/u AJ\AV\ A A r\N--^--  \/rj-^---^- v <AV vv   u*^- y v \/VN//VW^Y v

ISO

100

so
0
-so
-100

-ISO

Figure 19c. Station LCB, record 2083, 277 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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Sta LCB (RECORD 2083)
14 1 TEMPERATURE   VACM 14

12
10
84

29 4 9 14 19 24 29 3 3 13 18 23 28 2 7 12 17 22 27 4 9 14 19 24 29 38 13 18 23 28

TEMPERATURE DIFFERENCE

29 4 9 14 19 24 29 3 8 13 18 23 28 2 7 12 17 22 27 4 9 14 19 24 29 3 8 13 18 23 28

29 4 9 14 19 24 29 3 8 13 18 23 28 2 7 12 17 22 27 4 9 14 19 24 29 3 8 13 18 23 28

8 '3 18 23 2612 17 22 27 4 9 14 '9 24 2929 4 9 14 19 24 29 3
NOV DEC JAN
1980 1981

Figure 19d. Station LCB, record 2083, 277 m, 7.5-minute fast-response sensor 
temperature, VACM temperature minus fast-response sensor 
temperature, salinity, and conductivity (unedited).
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STA. LCC (RECORD 2091), 134m
TEMPERATURE* * ~-****^^

^ 30 04¥ 09 14 19 24 29 04. 09 14 19 24 29 03 08 13 19 23 28 02 07 12 17 22 27 04 09 14 19 24

SPEED

i. °* u 19 24 29 04 09 14 19 24 29 03 0* 13 19 23 29 02 07 12 17 22 27 0« 09 14 19 24

 oo r NORTH-SOUTH
MO

ft 3° *

EAST-WEST

M 14 19 24 29 04 09 14 19 24 29 03 09 13 18 23 29 02 07 12 17 22 27 04 OS 14 19 24

Figure 20a. Station LCC, record 2091, 134 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCC (RECORD 2091, LOWPASSED), 134m
Mr TEMPERATURE

1 °
2~l 01 06 11 IS 21 26 01 06 11 16 21 26 31 OS 10 IS 20 25 30 04 09 14 19 24 01 06 11 16 21

300

200

100

0
-100

-200

27 01 06 11 16 21 26 01 06 11 16 21 26 31 OS 10 IS 20 25 30 04 09 14 19 24 01 06 11 16 21
OCT NOV DEC JBN FE8 (IflR
80 81

I 300

o 200

s 100

1 °
-100

z
5 -200

*-300

- NORTH-SOUTH

A A il f\ /^V "i A "/\ AA A. A JXA /AA
*\l\s\r\s\J\/-J\.sj(s\s\]\l \"f ^\s*\/ ̂ jr^*\j\J'*\J\f*\r~^* V/ 'V Ai/vv 'N^V^A/* Wv XN/^ \/\/~"^n A/*^A« rtA/^ "\

\s\j t' \j^ \j * ^s/ v v y v ^y v \/ \/«V \ /^
» y v

300

200

100

0

-100

-200

-300

300

200

100

0 

-100 

-200

EAST-WEST

/SAA/V/VN^A. Ayv/U A J\ A A/\v/^^yvjv/ "   ' 'V^' ' rv     xj' -"V^     -v-   -       *-\j\j\i- -W- ' v-VVx^/^'V^-^^s.^/" ' ^fA/\^T\'/^\ "7 ^\

vv v yv u
-300 L

300

200

100

0

-100 

-200

-300

Figure 20b. Station LCC, record 2091, 134 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCD (RECORD 2101), 143m
' r TEMPERATURE

07 12 17 22 27 02. 07 12 17 22 27 It t» 21 26 31 W 10 \S 20 26 02 07

 oo r SPEED

12 17 22 27 01 00 11 l« 2t 2« It OS 10 16 20 25 02 07
Jfl* FCB IMR

02 07 12 17 22 27 02 07 12 17 22 27 01 00 11 16 21 26 SI OS 10 16 20 26 02 07

»oo r NORTH-SOUTH

2 07 12 17 22 27 02 07 12 17 22 27 01 OS II II 21 2« 31

Figure 21a. Station LCD, record 2101, 143 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCD (RECORD 2101, LOWPASSED), 143m
14

Z 12
a 10

§ 8
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30 81
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j 100
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12

10

8

08 13" 18' 23" ' 28 " ,0^ " '07" 'l2""l'7"22 '27 " 04 " '

A\lA ,LtfV^ .* ̂ . V V ^S^S.^^ \^J^IL _ '
*^ "tyV^ ^-^ r * * t^C*"1   - <\ ^r-   ' '-- ' "*

30 04 09 14 19 24 29 04 09 14 19 24 29 03 
OCT NOV OEC JPN
80 81

£ 300

o ZOO

2 100 

1 °
-100

5-200

  NORTH-SOUTH

300

200

100

0

-100

-200
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08 13 18 23 28 0_2_ 07 'l2 't'7' 22 27 04

\" 0 /VY\y\AI Vw^ /vv~^SAAA/VA/^/^^ /V/\M/MW , " "   ~~V\f\n ]'" ' ' ' " ' '\J\j ' ' ... .^ ........     ,.,,wj. .,

8 -300  

30 04 09 14 19 24 29 04 09 14 19 24 29 03 
OCT NOV OEC JflN 
80 81

_ soo EAST-WEST
2 2t)0
  1 00

6 0
E

-100

 

A 7^\ f\ J*A. l\ f*L f\ /^A /^ A-/\ A /*
x TV/ W- I /r ^ ' A '7 \j/~«'V'VJ\/ ' W"-x^jAvyV V^ >>

^'"^ « vA/v
5 -200 1-

*-300 L

...................... ,y. .,,..,,...,, yyV ...... .    ,     -V  

300

200

100 

0

-100

-200

-300

08" "13" "is" "23" "28 ' ' 02" "07 " 'l2 "iT 22" "27 ' '04" " 
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^ ,^AA - /^\ p __/\ n. n A
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* u

300

200

100

0
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Figure 21b. Station LCD, record 2101, 143 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCE (RECORD 2111), 116m
"r TEMPERATURE

07 12 17 22 27 01 09 11 16 21 26 31 06 10 IS 20 2S 02 07 12 17 22 27
'jjT ' '06 '

11 16 21 26 01

SPEED

07 12 17 22 27 01 06 11 16 21 26 31 OS 10 16 20 25 02 07 12 17 22 27 01 06 11 16 21 26 0

DIRECTION

07 12 17 22 27 01 OS 11 1 20 25 02 07 12 17 22 27 01 OS 11 16 21 26 01

02 07 12 17 22 27 01 06 11 16 21 26 }1

Figure 22a. Station LCE, record 2111, 116 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCE (RECORD 2111, LOWPASSED), 116m
. TEMPERATURE

07 12 17 22 27 04 09 14 19 24 29 08 13 18 23 284 09 14 19 24 29 03 08 13 18 23 28

04 09 14 19 24 29 03 08 13 18 23 28 07 12 17 22 27 04 09 14 19 24 29 03 08 13 18 23 28nfiR

400

I 300

| 200

s 100

6 -ioo
5-200
8-300

-400

- NORTH -SOUTH

.

v^/wv^A ./^^/v/yA * Awn n AA^/\ /Y* r \  v V V" f \^l ^i\^J\j^ ^\i^V\^ \f\j\j ^

400

300

200

100

0
-100

-200

-300

-400

Figure 22b. Station LCE, record 2111, 116 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. .LCE (RECORD 2112), 216m
,4 , TEMPERATURE

17 22 C7 Gl> :i 16 21 26 31 OS 10 IS 20 2S 02 07 12 17 22 27  )! 06 11 16 21 26 01

SPEED

12 17 22 21 01 OS II 16 21 :6 3
' ffi Mr

DIRECTION

in..,lllllli ILH! JJUit
02 07
o:c

12 17 22 27 Ol 06 II IS 21 26 31 07 12 17 22 27 01 OS II 16 21 2S 01

s°o NORTH-SOUTH

17 01 06 II 16 21 26

Figure 23a. Station LCE, record 2112, 216 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCE (RECORD 2112), 216m
TEMPERATURE

^1**1*^rn^^
' ii''' ii'' 'ii '' 'ii'' 'ai' "M'"ii'"ii ii "it" 'ii'' 'pi' ' id ''' is " 'id ' "is '' 'ai ' "oi" ' ii" ' ii"'ii'"ii"'oi'"di"'ii"'it" 'ii '"it" a
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400 |- NORTH-SOUTH
300

200

100

-100

; -200 
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300

200
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-400

04""09'"l'4""l9'"24""29 03 08 13 18 23 28 Oj* 07 12 17 22 27 04 09 14 19 24 29 03 08 13 18 23 28 

80 81
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300

200

100

400

300

200

too
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-100

-200

-300
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^-100 

2-200

-300
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^v >P

Figure 23b. Station LCE, record 2112, 216 m, hour-averaged temperature, 
percent light transmission over 1-m path length, and low-passed 
north-south, east-west current.
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STA. LCE (RECORD 2114), 595m
«r TEMPERATURE

'^.^

07 12 17 22 27 01 0« 11 16 21 it 31 OS. 10 IS 20 2S 02. 07 12 06 11 II 21 29

SOO r SPEED

DIRECTION

soo NORTH-SOUTH

Figure 24a. Station LCE, record 2114, 595 m, hour-averaged temperature,speed, 
direction, and north-south, east-west current.
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STA. LCE (RECORD 2114), 595m
TEMPERATURE

i^J^^^
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-200
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200
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100
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0

-so
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Figure 24b. Station LCE, record 2114, 595 m, hour-averaged temperature, 
percent light transmission over 1-m path length, speed, and low- 
passed north-south, east-west current.
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STA. LCE (RECORD 2114, LOWPASSED), 595m
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Figure 24c. Station LCE, record 2114, 595 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCH (RECORD 2141), 290m
r TEMPERATURE

W''~'M*^^

07 12 17 22 27 01 06 II II 27 01 01 II   11 21 21

,aoo r SPEED

07 12 17 22 27 01 06 II II 21 21 31 01 II II 21 21

3»o n DIRECTION 
oJ-ro

07 12 17 22 27 01 01 II II 21 21 31

-200

-400

-600

2 27 01 01 11 II 21 21

Figure 29a. Station LCH, record 2141, 290 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCH (RECORD 2141, LOWPASSED). 290m
TEMPERATURE
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Figure 29b. Station LCH, record 2141, 290 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCH (RECORD, 2142), 540m
a r TEMPERATURE

07 12 17 22 27 01 06 11 16 21 26 31 10 15 20 25 02 07 12 17 22 27 01 06 11 16 21 26

2 07 12 17 22 27 01 06 11 16 21 26 31 OS 10 IS 20 2S 02 07 12 17 22 27 01 06 11 16 21 
.C JflN FE8 HHR BPR

360

I 270

; tao
1
: so

DIRECTION
< J WII/IM!

l*Vn

I 360 

270 

130

I 90

07 12 17 22 27 01 06 11 18 21 26 31 OS 10 IS " "20 " '25" 'fl't' "07 " 't'2" '17" "22" "27" 'dl " 06" "l i ' 18 21 26 
JflN FE8 Hm BPR

400 

z 300 

| 200 

u 100

I '6 -100

5-200
"-300

-400

NORTH-SOUTH

07 12 17 22 27 01 06 11 18 21 26 31 OS 10 IS 20 25 02 07 12 17 22 27 01 06 11 18 21 26

400 EAST-WEST
w 300

Figure 30a. Station LCH, record 2142, 540 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCH (RECORD 2142, LOWPASSED), 540m
TEMPERATURE

300 p CURRENT 
zoo
100

08 13 16 23 2B 02 07 12 17 22 27 01 06 11 16 21 26 03 08 13 18 23 28 02. 07 12 17 22
$N &

X 300

| 200

u 100 

E 0

T -ioo
3-200

-300

NORTH -SOUTH

' /v-, nT. r^/^V ^A r^-^ -, t /* A ! ^ ,^ A -.J . AT-. ... ...... .(^^.........y^^^r, ...... ,.^,yV^->A^1/V - TA7-V^Y^^y-Vv^^.- ._.-... v -...

300

200

100 

-100

-zoo
-300

07 12 17 22

Figure 30b. Station LCH, record 2142, 540 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCH (RECORD 2143), 890m

21 26 31 OS 10 IS 20 25 02. 07 12 17 22 27 01 06 11 16 21 26

o 200 p SPEED 

< ISO

02 07 12 17 22 27 01 06 11 IS 21 26 31

DIRECTION

07 12 17 22 27 01 OS 11 16 21 26 31 OS 10 IS 20 25 02 07 12 17 22 27 01 06 11 16 21 26

200 |- NORTH-SOUTH
ISO 

100

so

07 12 17 22 27 01 OS 11 IS 21 26 31 OS 10 IS 20 25 02 07 12 17 22 27 01 06 11 IS 21 26

Figure 31a. Station LCH, record 2143, 890 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCH (RECORD 2143, LOWPASSED), 890m
s.oo [  TEMPERATURE
«.7S

JU.50

«.2S

5.00 

«.7S 
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4.2S 

4.00 

3.75 

3.50
08 13 18 23 28 02. 07 12 17 22 27 01 06 11 16 21 26 03 08 13 18" "2'3 28 02 07 12 17 22

ItflR

CURRENT

(3 08 13 18 23 28 02 07 12 17 22 27 01 06 11 16 21 26 03 OB 13 18 23 28 02 07 12 17 22 
2 JZ JHM FE8 rtnR RPR

ISO

100

so 

-so
100

ISO

NORTH-SOUTH

i,AN/\ n1 /V\ A/v\ AAAAVN^ J\ AA.A MJ\.A/W\/v/^ M/VV^A yvfAr y ^-wv     ^VyV   v>vW w wv v^-- -^ir   *~v^\r v    V.

ISO

100

50 

0 
-SO

-100

-ISO

ij' "d8"'l3'"l8"*23' "28'"02'"07'"12" "ll" '22' "27 " 'd(' "06 " 'll " 'l6" '21 " '26 ' "03 " "08 ' "l3" "l8 ' "23* "28 " "oi" '07 " 'l2 " '17 " '22 ' 
EC JHM FEB flHR flr* 

81
ISO

3 100
g so
E 0

6 -so
«.[oo
*-iso

EAST-WEST

A /\
/\ i/v^s^^^W T^^ jl J"\I\ A J ^L ^\   A./V\A_A »J\ /V^A / \ Ar f\A A_-L '^/\/ ^ T (*/V rTV /

171 /' \/V        ' T '\/T^v     n /        V V ' '/ '\l \T^\^       ¥ V'\A' VyY/ V ' V 'wP'TjW ' TA/V/' ' ^-\ r^J " * y V ' ' ' ""' " "V v;^\/

\/ \/ 1 / ^^

V

ISO

100

so
0

-so
-100

-150

Figure 31b. Station LCH, record 2143, 890 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCH (RECORD 2144. LOWPASSED), 1454m
6 r TEMPERATURE

08 13 18 23 28 02 07

OB 13 18 23 28 02 07 12 17 22 27 01 06 11 16 21 28 03 08 13 18 23 28 02 07

NORTH-SOUTH

s iso r EAST-WEST 
2 100 
s so

I °-so
"-too 
*-iso

'02 " 

JRH

*J*' W

tso
100

so
0

-so
-100

-ISO

Figure 32b. Station LCH, record 2144, 1,454 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCH (RECORD 2211), 1375m
-so r TEMPERATURE

'^^^^^

21 26 31 OS 10 IS ZO ZS X 07 12 17 2Z 27 1 OS 1 1 IS 21 26

|300 r SPEED

fzoo

6 31 OS 10 IS 20 ZS 02 07 12 17 22 27 01 OS 11 IS 21 2

DIRECTION

* 300 r NORTH-SOUTH

, « 31 4s,

EAST-WEST

CS 02 07 12 17 22 27 01 06 11 16 21 28

-100

-200

-300

Figure 33a. Station LCH, record 2211, 1,375 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current. Record 
2211 obtained at a location slightly to the north of station 
LCH.

149



STA. LCH (RECORD 221), 1380m
TEMPERATURE

'^^J^^

I jf""Jl M 10 IS i tO 2* 02 07 12 17 22 27 01 01 11 1< 21 2(
W Fti (1M Af ft 
I

TRANSMISSION (RELATIVE)

'07 '" '12"' ' '17 '' '22 " '27 " OjT "06" 'l 1 '' '16 '2l" 26

*>o r SPEED

NORTH-SOUTH

100

80

60

3 40
w
2 20

! »
-60

-80 

-100

3 ' 28 '' "02,' "61
IN FCB 

EAST-WEST

"l'7""22""2'7" 04 69""14 19 24 29 08 13 18 23

100

80

SO

40

20

0
-20

-40

-60

-80

-100

Figure 33b. Station LCH, record 221, 1,375 m, hour-averaged temperature, 
percent light transmission over 1-tn path length, speed, and low- 
passed north-south, east-west current.
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STA. LCH (RECORD 2211, LOWPASSED), 1375m
s r TEMPERATURE

07 12 17 22 27 04 09 U 19 24 29 03 08 13 18 23

23 28 02 07 12 17 22 27 04 09 14 19 24 29 03 08 13 18 23

NORTH-SOUTH

jo
6 -20 

£ -«0
*-60 

-80

-100

3 28 02 07 12 17 22 27 04 09 14 19 24 
IN FEB flftR

EAST-WEST

08 13 18 23

100

80

60

40

20

0
-20

-40

-60

-80

-100

Figure 33c. Station LCH, record 2211, 1,375 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current. Record 
2211 obtained at a location slightly to the north of station LCH.
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STA. LCI (RECORD 2151), 10m
r, TEMPERATURE

28 3 8 ! 3 18 23 28 2 7 12 17 22 27 1 6 11 16 21 26 3 8 13 18 23 28 2 7 12 17 22 27

.28 o % 13 IB 25 28 2 7 '2 17 22 27 1 6 11 16 21 26 3 8 13 18 23 28 2 7 12 17 22 27

13 18 23 28 2 7 12 ! 7 22 2723 23 2 7 12 17 22 27 1 6 11 16 21 26 3

2 7 12 17 22 27 ' 6 11 16 21 26 3 13 18 23 28 2 7 12 17 22 2; 
APR

28 J 8 13 
NOi/ CEC 
SO

300 r EAST-WEST
600 I-

b '3 18 2i 28 12 I 7 22 2.7 6  ' '6 2' 26 3 3 '3 '8 23 28 2 7
FEB MAR APR

Figure 34a. Station LCI, record 2151, 10 m, hour-averaged temperature, speed, 
direction, and north-south, east-west current.
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STA. LCI (RECORD 2151, LOWPASSED), 10m
r TEMPERATURE

10 IS 20 25 30 0* 09

NORTH-SOUTH

30 05 to IS 20 25 30 04 09 14 19 24 29 03 08 13 18 23 28 OS 10 IS 20 25 30 04 09 14 19 24
NOV DEC JBN FEB nfiR BPR
80 81

600 r EAST-WEST
500 [

400 L jl

A 1
200 . A/

/    " / ' 
100 VW 1

wv V
- ' T' "

-100 )  

-700 1- 

-300 j-

-40C j-

-500 I

-600 L

fjJll /\ Ar ' i / 'fU f/'fl nr
V. ...... .1 , .......... i ,   . . 1,1 1 ........... .11 ........... J... ,,... JH/ M%rv «

v V

II |V\ /\ ̂
A AJ l 1 ^ \fi A*'xrn/ / vv ' w^i

TV \/

600

SOO

400

300

200

100
0

-100

-200 

-300

-400

-SOO

-600

Figure 34b. Station LCI, record 2151, 10 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCI (RECORD 2152). 55m
TEMPERATURE

*,«
&2 10

II 13 II 23 2t 02 07 12 |7 22 27 01 01 II ll 21 2( 03 01 13 II 23 21 02 07 12 17 22 27rV.

SPEED

01 13 II 23 21 02 07 12 17 22 27 01 06 11 II 21 21 03 06 13 II " '23" "it " 'M' "67" " ii " ' IT" "22" "M

DIRECTION

wo r NORTH-SOUTH

01 13 II 23 21 02 07 12 17 22 27 01 06 11 II 21 21 03 06 13 II 23 21 02

-200

-400

Figure 35a. Station LCI, record 2152, 55 m, hour-averaged temperature, speed, 
direction, and north-south, east-west current*
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STA. LCI (RECORD 2152), 55m
'  r TEMPERATURE

I 01 13 II 23 21 02^ 07 12 17 22 27 01

'TRANSMISSION
06 11 16 21 nil

08 13 18 23 28 02 07 12 17 22 27 01 06 11 16 21 26 0 
JflN FEB MA

08 13 18 23 28 02 07 12 17 22 27

600 [- NORTH-SOUTH
soo
400

300

200

100

e -100
J -200 

1 -300
-400

-500

-600

A « Ai/At/vy./\

600 

SOO 

400 

300 

200 

100 

0
-100

-200

-300

-400

-500

-600

13 18 23 28 02 07 12 17 22 27 04 09 14 19 24 29 03 08 13 18

Figure 35b. Station LCI, record 2152, 55 m, hour-averaged temperature, 
percent light transmission over 1-m path length, and north-south, 
east-vest current.

155



STA. LCI (RECORD 2152, LOWPASSED), 55m
[ TEMPERATURE

4 09 14 19 24 29 03 08 13 18 23 28 02 07 12 17 22 27 04 09 14 19 24 29 03 08

07 12 17 22 27 04 09 14 19 24 294 09 U 19 24 29 03 08 13 18 23 28

600

SCO

z 400

§ 300

200

  100

! 0 
6 -100 

s-200 

§-300
-400

-500

-600

NORTH-SOUTH 600 

SOO 

400 

300

200

100

0
-100

-200

-300

-400

-SOO

-600

17 22 27 04 09 14 19 24 29 03 08 13 18 23 284 09 14 19 24 29 U3 08 13 18 23 
DEC JSN 

81
600 r EAST-WEST

Figure 35c. Station LCI, record 2152, 55 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCI (RECORD 2153), 195m
TEMPERATURE

'"^^^^^

28 02 01 12 11 22 21 Ol 08 II 18 21 28 03 08 13 18 23 28 02. 01 12 II 22 27

0» 13 It 23 21 02 01 12 17 II 27 01 01 11 It 21 It 03 0» 13 18 23 28

«o r DIRECTION

08 13 la 23 2t 02 07 12 II 22 21 01 12 17 22 27

aoo r NORTH-SOUTH

Figure 36a, Station LCI, record 2153, 195 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCI (RECORD 2153, LOWPASSED), 195m
TEMPERATURE

600 r NORTH-SOUTH 
soo

z 400 

I 300 

200  

s ioo

i \
-100  

-200 
|-300  

-400  

-SOO

-600

600 

SOO 

400 

300 

200 

100 

0
-100

-200

-300

-400

-SOO

-600

07 12 17 22 27 04 09 14 19 24 29 03 OS 13 16 23 28

Figure 36b. Station LCI, record 2153, 195 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCI (RECORD 2154), 245m
 r TEMPERATURE

Of 13 If 21 26 02 07 12 17 22 27& 11 16 21 26 03 06 13 If 23 2f 02 07 12 17 22 27

SPEED

*wb*>#¥**^^
1000 

MO

Of 13 If 23 2f 02 07 12 17 22 27 01 06 11 16 21 26 03 Of 13 II 23 2f 02 07 12 17 22 27

DIRECTION

22 27 01 06 11 If 21 20 03 06 13 II 23

1000 r NORTH-SOUTH

Of 13 16 23 20 02 07 12 17 22 27 01 06 11 16 2l 26 03 Of 13 16 23 26 02 07 12 17 22 27

Figure 37a. Station LCI, record 2154, 245m, hour-averaged temperature 
speed, direction, and north-south, east-west current.
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STA. LCI (RECORD 2154, LOWPASSED), 245m
TEMPERATURE

01 12 17 22 27 04 09 U 19 24 29 03 08 13 18 23 234 09 14 19 24 29 03 08 13 18 23 28

04 09 14 19 24 29 03 08 13 18 23 23 02 07 12 17 22 27 04 09 14 19 24 29
3ec JflN FEB PlflR
30 31

08 13 18 23 28

400 :  NORTH-SOUTH
JE 300

I 200

  100

400

300

200

100

0
-100

-200

-300

-400

-too
I -200 

! -300

-400

^^^^

200   

100

EAST-WEST

A.. A..... A

400

  300

  200 

100

  -ico j-

B -200 j-
-300 ( 

-400 < 

-100

-200

- -300

- -400

Figure 37b. Station LCI, record 2154, 245 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCJ (RECORD 2161), 83m
«  ..TEMPERATURE

fl» 13 1* 23 2t 02 07 12 17 22 27 01 01 II 11 21 26 OS fl» ' is" " ia" "23" "2»"

0* 13 11 23 2a 02 07 12 17 22 27 01 0* 11 11 21 21 03 0* 13 1» 23 21

300 r DIRECTION

0* 13 ia 23 21 02 07 12 17 22 27 01 06 11 1» 21 21 03. 0* 13 11 23 28F°E,

Figure 38a. Station LCJ, record 2161, 83 m, hour-averaged temperature, speed, 
direction, and north-south, east-west current.
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STA. LCJ (RECORD 2161, LOWPASSED), 83m
TEMPERATURE

30 05 10 IS 20 2S 30 04 09 14 19 24 29N8°ov OEC JaT 
soo r CURRENT

08 13 18" "23" "28" 15 20 25 30

* 600 

I 400

-200 

[-400 
S-600

-800 30 "OS " 'id " 'IS " '20 " 2t " '3'd " 04 " '09"' '14 '' '19 " "24 " '29'
a°ov OK J8T

'0'8""l3" "IB" "23" '28" 'id '"l'S" '20 "25 '"3'd

800

600

400

200

0
-200

-400

-600

-800

800

J 600

| 400

o 200
« .

I ° 
r -200

2-400

-600

-800

  NORTH -SOUTH

>V^v/^-V^^\XV\,-^N^Ar-^V^^^^-^-V\ ^ /-^ _A/\ /y\^ A/\vYr-rW \f" f\^J \^

800

600

400

200

0

-200

-400

-600

-800

Figure 38b. Station LCJ, record 2161, 83 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCJ (RECORD 2162). 233m
r TEMPERATURE

u*
f

28 03 08 13 01 06 U 16 21 26 03 08 13 18 23 28 02 07 IZ II 22 27

SPEED

28 03 
MOV 0£C

08 13 IB 23 27 01 06 16 21 26 03 08

DIRECTION

29 03 08 13

NORTH-SOUTH

3 29 02 07 12 17 22 27

Figure 39a. Station LCJ, record 2162, 233 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCJ (RECORD 2162, LOWPASSED), 233m
u r JEMPERATURE
12

10 15 20 25 30 04 09 14 19 24 29 03 08 13 18 23 28

!0 15 20 25 30 04 09 14 19 24 29 4 09 14 19 24

NORTH-SOUTH 800

600

400

200

0
-200

-400

-600

-800

,X^V..,/V/^ A

800

600

400

200

0

-200

-400

-600

Figure 39b. Station LCJ, record 2162, 233 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCJ (RECORD 2163), 471m
TEMPERATURE

Ptlt**»\t^^
»2o', &

JHH
11 IS 21 25 03 08 13

«°o r SPEED

^
08 13 18 23 28 02 07 12 17 22 27 01 05 II 15 2l 25 03 06 13 18 23 28 02 07 12 1? 22 27 

JAN FES flAR flPH

DIRECTION

08 13 18 05 11 16 21 26 03 08 13 18 23 28 02 07 12 17 22 27

«°o r NORTH-SOUTH

-100

-200

-300

-400

2B 03 08 13 19 23 
10V OEC 
80

«°° r EAST-WEST

< 200 j- 

100 L

-ioc

; -200

ityjy K̂L

01 06 11 18 21 28 03 08 13 19 23 28 02 07 12 17 22 27

 vyv^ -100

-200

-300

-400

Figure 40a. Station LCJ, record, 2163, 471 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCJ (RECORD 2163, LOWPASSED). 471m
TEMPERATURE

t
a 6

K 5

30 OS 10 IS 20 25 30 04 09 14 19 24 29 03 08 13 18 23 28 OS 10 IS 

80 81

SOUTH mm/Me NORTH
3 O Q O 0 O

a o o o a o o

  CURRENT 300 

200 

100 

-0 

-100 

-200 

-sno

z 300 

S 200 

o 100

I °x -ioo
|-200 
"-300

  NORTH-SOUTH 300 

200 

100 

0 

-100 

-200 
-300

30 05 10 IS 20 25 30 04 09 14 19 24 29 03 08 13 18 23 28 OS 10 IS 20 25 30 04 09 14 19 24
NOV DEC JAN FEB MAR APR
80 81

200

100

0
-100

-200

-300

EAST-WEST

A

300

200

100

0
-100

-200

-300r v 
  -200 

  -300

Figure 40b. Station LCJ, record 2163, 471 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCK (RECORD 2171), 204m
is r TEMPERATURE

£.4

S 12 .

" 10 I- 

8 \ 

S

400 

W200

SPEED

X^V^^^t^^

800 

600 

400 

ZOO

DIRECTION

| 270 

o 180

j]fr»*"*  v^v*H4y|l|u^^

, 360

270

180

90

29 0« 09 t« 19 24 29 03 08 13 18 23 28 02 07 ;_ t' 22 27 04 09 14 19 24 29 03 08 13 IB 23

29 04 09 14 19 24 29 03 08 13 18 23 28 07 12 17 22 27 04 09 14 19 24 29 03 08 13 18 23

BOO r EAST-WEST

Figure 41a. Station LCK, record 2171, 204 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCK (RECORD 2171. LOWPASSED), 204m
if r TEMPERATURE

30 04 U9 14 19 2« 29 OJ 08 13 18 23 28 OS 10 IS 20 25 30 04 09 14 19

ofc 10 IS 20 25 30 04 09 14 19 2< 29 03 06 13 16 23 26 OS 10 IS 20 25 30 04 09 14 19 24

Figure Alb. Station LCK, record 2171, 204 m, low-passed temperature, vector 
current stlckplot, and north-south, east-west current.
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STA. LCK (RECORD 2172, LOWPASSED), 454m
TEMPERATURE

30 OS 10 IS 20 25 30 04 09 14 19 24 29 03_ 08 13 18 23 28 OS 10 IS 20 25 30 04 09 14 19 24

300   CURRENT 
zoo
100

30 05 10 15 20 25 30 04 09 U 19 24 29 03 08 13 18 23 28 OS 10 IS 20 25 30 04 09 U 19 24
NOV OEC JRN FEB flnR flrR

z 300

I 200

100
X

j-.OO

I-ZOD
01 -300

  NORTH-SOUTH

^Vy,_ j(^T-^f^\]\^JY^\ ^.r A /\^(Tr~T, » rm A A ^ _ r y\ ^/X
L v _ ^^ v^^^  V^S.TV^^A^^-'^ '\^'- yv^    ^ - v-

300

200

100

0 
-100

-ZOO

-300

08 " 'l'3" "l8" "Z3" "28" "OS_' "id" "iS ' "20 " '25" "30 "'0 
Wffi flP

Figure 42b. Station LCK, record 2172, 454 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCL (RECORD 2182), 70m
r TEMPERATURE

01 06 11 16 06 11 16 21 26 31 OS 10 IS 20 25

,900 r SPEED

OS II 16 21 26 31 OS 10 IS 20 2S 30 ft °9 l< ' 9 " & 08 II 16 21 26 31 OS 10 IS 20 25

DIRECTION

y 190 

5 90

21 26 31 OS 10 IS 20 25 30 04 09 14 19 24 01 06 11 16 21 29 31 OS 10 15 20
FCB BW HrR

soo NORTH-SOUTH

01 OS II 16 21 26 31 OS 10 IS 20 25 30 04 09

900 r EAST-WEST

10 IS 20 25

Figure 43a. Station LCL, record 2182, 70 m, hour-averaged temperature, speed, 
direction, and north-south, east-west current.
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STA. LCL (RECORD 2183), NOm
TEMPERATURE

£12

01 06 11 IB 21 26 31 OS 10 15 20 2S 30 04 09 u 19 24 01 06 11 IS 21 26 31 OS 10 15 20 2

DIRECTION

1 06 11 16 21 26 31 OS 10 15 20 25 30 04 09 14 19 24 01 06 11 16 2l 26 31 OS 10 15 20 25

BOO EAST-WEST
BOO

10 IS 20 25

-200

-400

-600

-800

-200

-400

-6QO [ 

-BOO L

f  " »*T "fv¥i

Figure 44a. Station LCL, record 2183, 110 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCL (RECORD 2183), 110m
TEMPERATURE

30   

ZO  

01 06 11 16 21 26 31 OS 10 IS 20 25 30 04 09 14 19 24 01 06 11 16 21 26 31 OS 10 IS 20 25 
U£J- JHN rto nHR HrR

v^-^  r~~
so TRANSMISSION
so
40^

Jl 06 11 16 21 26 31 OS 10 IS 20 25 30
DEC JflN
80 81

09 14 19 24

600

500

400

x 300

1 2°° 

100 

1 0 

1-100

|-200

"1-300

-400

-500

-600

NORTH-SOUTH

/w/v .-v n «^A' '
V v

600

500

400

300

200 

100 

0 

-100

-200

-300

-400

-500

-600

07 12 17 22 27 01 06 11 16 21

Figure 44b. Station LCL, record 2183, 110 m, hour-averaged temperature, 
percent light transmission over 1-m path length, and low-passed 
north-south, east-west current.
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STA. LCL (RECORD 2183, LOWPASSED), 110m
TEMPERATURE
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400
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100

E -100

-200

|-300 
S-400
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-600

600
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400

300

200

100

e>
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-200

-300 
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-SOO

-600

600

500

x 400
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6 0
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-200

5-300
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-600

- NORTH-SOUTH

J\ A r^f\ -JlrA f (^ A \f, AnA /V\ r.rvr'v/AA A* xi/i a- i AJ~^\\ /\f\*I\ ^/^V/^/VjJ -VJV^\^s^\j ! -\J-^f    ^J- \jv\j-  u \j- r-\fS^-^-^-V-\/\fij\jrW\jyr~\^^^      W--V-XAA
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300

200

100 
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-200

-300

-400

-SOO

J -600

§ 07 12 17 22 27 01 06 11 16 21 25 31 OS 10 IS 20 25 02 07 12 17 22 27 01 06 11 16 21 
JflN FE8 HflR flPR 
81

600   EAST-WEST
SOO   

400 

300   

200  

: 0 
: -100

-2on
i-300   

'-403  

-'- 'J I"

-600

600

500

400
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200

100

0
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Figure 44c. Station LCL, record 2183, 110 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCL (RECORD 2051). 124m

12
2 10

TEMPERATURE^ TVr*lf^wt*ih*^^
26 1 6 It 16 21 26 31 5 10 15 20 25 30 4 9 14 19 24 t 6 It 16 21 26 31 5 10 15 20 25 30 
NOV DEC JAN FEB MAR APR 
80 81 

so r TRANSMISSION

26 1 6 It 16 21 26 31 5 10 15 20 25 30 4 9 14 19 24 I 6 It 16 21 26 31 5 10 15 20 25 30

26 1 6 It 16 21 26 31 5 10 15 20 25 30 4 9 14 19 24 1 6 It 16 21 26 31 5 10 15 20 25 30

26 1 6 11 16 21 26 31 5 10 15 20 25 30 4 9 14 19 24 1 6 11 16 21 26 31 5 10 15 20 25 30

Figure 45a. Station LCL, record 2051, 124 m, hour-averaged temperature, 
percent light transmission over 1-m path length, standard 
deviation of burst pressure measurements, and speed.
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STA. LCM (RECORD 2191), 103m
  TEMPERATURE

£9 04
HOI DEC

39 14 19 24

tyflf%tw"\"**'\
09 14 13 ->4 79 03 08 13 16 "I

SPEED
-600). 

6 400(-

DIRECTION

NORTH-SOUTH

'29^' ''64'' '69 ' 'J4 J9 ' ' '24 ' ' '29 ' ' '03 ' ' '08 ' ' ' 13 ' ' ' 18 ' ' ' 23 ' ' ' 28 ' ' 02 " ' 07 ' ' ' 12 ' ' ' i? ' ' '22 ' ' '27 ' ' '64 " '69 ' ' ' 14 ' ' ' 19 ' ' '2

"so* c JeT E

Figure 46a. Station LCM, record 2191, 103 m, hour-averaged temperature 0,0 
speed, direction, and north-south, east-west current.
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STA. LCM (RECORD 2191, LOWPASSED), 103m
22 r TEMPERATURE
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f f\ A ,-»). 'xA/V^ n A ^ _/l AA Til A AA />_ /VA/'
       'Vi/'' A*' /^ v\ "/^X Y"\y ^s/ V 'r^j'vV-     ^ "i~i^jv\jTj\'K/   '\^*\ ¥ /*V A '/i V^A A/ \ A A '/A/i/T ;\A/ W \/*f\'l\"l\JP'

V V ^^ V y V ^ y/*'^' V/   v\r^\s \l \ A/» >* <^/

V v
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400

300

200

100

0

-100

-200

-300

-400

-SOO

.30. .95. 10 IS 20 25 30 04 09 14 19 24 29 03 08 13 18 23 28 '05"'id "IS 20 '25"'30 .04.
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10 15 20 25 30 04 09 14 19 24

Figure 46b. Station LCM, record 2191, 103 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA. LCN (RECORD 2201), 243m
TEMPERATURE

>^^^

10 OS 10 IS 20 2S 30 04 09 M 19 24 29 03 08 13 18 23 28 OS 10 IS 20 2S 30 04 09 14 '"19" "24"

,800r SPEED

*4rtJ^^
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soo |- NORTH-SOUTH 
x too

10 OS 10 IS 20 25 30 04 09 14 19 24 29 03 08 13 18 23 28 09 14 19 24

800
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400

200

0

-200

-400

-800

Figure 48a. Station LCN, record 2201, 243 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCN (RECORD 2201, LOWPASSED), 243m
P TEMPERATURE

02 07 12 17 22 27 01 06 11 16 21 26 31 
)tC J
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-400
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Figure 48b. Station LCN, record 2201, 243 m, low-passed temperature, vector 
current stickplot, and north-south, east-vest current.
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STA. LCN (RECORD 2202), 841m
TEMPERATURE 5-50 

5.25 

5.00 

4.75 

«. SO

iaoo SPEED

10 IS 20 25 30 04 09 14 19 24 2' 08 13 18 23 28
ft

DIRECTION

5 30 04 09 14 19 24

Figure 49a. Station LCN, record 2202, 841 m, hour-averaged temperature, 
speed, direction, and north-south, east-west current.
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STA. LCN (RECORD 2202, LOWPASSED), 841m
6 r TEMPERATURE

07 12 17 22 27 01.. 06 11 16 21 26 31 AS 10 IS 20 25 02 07 12 17 22 27 01 06 II 16 21

07 12 17 22 27 01 06 11 16 21 26 31 IS 02 07 Id It 22 2-? 01 d6 11 16 21

07 12 17 22 27 01 06 11 16 21 26 31 OS 10 IS 20 25 02 07 12 17 22 27 01 06 11 16 21 
JnN FEB NHR HPR

Figure 49b. Station LCN, record 2202, 841 m, low-passed temperature, vector 
current stickplot, and north-south, east-west current.
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STA LCO

6 11 16 21 26 31 5 10 15 20 25 
APR

VU^y^Mv^ c LU5 a.

20 25 30 4 9 14 19 24 1 6 11 16 21 26 31 5 10 15 20 25 
JAN FEB MAR APR 
1981

Figure 50a. Station LCO, record 221, 559 m, hour-averaged pressure, and 
temperature.

STA. LCO (RECORD 2221). 559m
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55940
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55965

55960

55955

55950

55945

55940

_6.S

fs.o 
Is.s
" 5.0

TEMPERATURE 7.0 

6.5 

6.0 

S.5 

5.0

23 28 02 07 12 17 22 27 04 09 14 19 24 29 03 08 13 18 23 
JAN FEB MBR HPR 
81

Figura 50b. Station LCO, record 221, 559 m, low-passed pressure and 
temperature.
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STA. LCB, NORTH-SOUTH LOWPASSED CURRENT
iso r 2081, 92m

1 06 11 16 21 26 31 05 10 15 20 25 30 04 09 14 19 24 01 06 11 16 21 26 31 
DEC JRM FEfl HRR 

31

01 06 11 IS 21 26 31 OS 10 15 20 25 30 04 09 14 19 24 01 06 11 16 21 26 31 OS 10 IS 20 25

g iso 2083,277m
* 100
* so

-50 

-100

Figure 51a. Station LCB, records 2081, 2082, 2083, low-passed north-south 
current.
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STA. LCB, EAST-WEST LOWPASSED CURRENT
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Figure 51b. Station LCB, records 2081, 2082, 2083, low-passed east-west 
current.
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STA LCB TEMPERATURE 
16 2081, 92m
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Figure 51c. Station LCB, records 2081, 2082, 2083, hour-averaged temperature.
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  -100

  -zoo
I -300

STA. LCE, NORTH-SOUTH LOWPASSED CURRENT
2111, 116m 300

200

100
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400 |- 2112, 216m
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Figure 52a. Station LCE, records 2111, 2112, 2114, low-passed north-south 
current.
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STA. LCE. EAST-WEST LOWPASSED CURRENT
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Figure 52b. Station LCE, records 2111, 2112, 2114, low-passed east-west 
current.
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STA LCE TEMPERATURE
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Figure 52c. Station LCE, records 2111, 2112, 2114, hour-averaged temperature
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STA. LCH, NORTH-SOUTH LOWPASSED CURRENT

03 08 13 18 23 28 02 07 12 17 22 27 06 11 16 21 26 03 08 13 18 23 28 02 07 12 17 22
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100  
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so I- 

5

Figure 54a. Station LCH, records 2141, 2142, 2143, 2144, 2211, low-passed 
north-south current. Record 2211 obtained at a location 
slightly to the north of station LCH.
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STA. LCH. EAST-WEST LOWPASSED CURRENT
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Figure 54b. Station LCH, records 2141, 2142, 2143, 2144, 2211, low-passed 
east-west current. Record 2211 obtained at a location 
slightly to the north of station LCH.
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Figure 54c. Station LCH, records 2141, 2142, 2143, 2144, 2211, hour-averaged 
temperature. Record 2211 obtained at a location slightly to the 
north of station LCH.
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Figure 55a. Station LCI, records 2151, 2152, 2153, 2154, low-passed north- 
south current.
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Figure 55b. Station LCI, records 2151, 2152, 2153, 2154, low-passed east-west 
current.
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Figure 55c. Station LCI, records 2151, 2152, 2153, 2154, hour-averaged 
temperature.
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Figure 56a. Station LCJ, records 2161, 2162, 2163, low-passed north-south 
current.
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Figure 56b. Station LCJ, records 2161, 2162, 2163, low-passed east-west 
current.
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Figure 56c. Station LCJ, records 2161, 2162, 2163, hour-averaged temperature
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Figure 57a. Station LCK, records 2171, 2172, low-passed north-south, east- 
west current.
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Figure 57b. Station LCK, records 2171, 2172, hour-averaged temperature.
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Figure 58a. Station LCL, records 2182, 2183, low-passed north-south, east- 
west current.
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Figure 58b. Station LCL, records 2182, 2183, hour-averaged temperature
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Figure 59a. Canyon head, Stations LCA (80 m), LCB (92 m), LCM (103 m), LCL 
(110 m), north-south low-passed current.
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Figure 59b. Canyon head, Stations LCA (80 m), LCB (92 m), LCM (103 m), 
(110 m), east-west low-passed current*

LCL
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z 300 

| 200 

  100

1 °
,-100

|-200 
_«m

- STA. LCL (2182), 70m

;V - ^--^-vVv-V V" T-VW w X^V W-V U - .J.

300 

200

too
0 

-100 

-200 
-inn

300 r STA. LCI (2152), 55m
200

100

10 15 20 25 30 04 09 14 19 24 29 01 08 13 18 23 28

3oo r STA. LCJ (2161), 83m

OS 10 IS 20 25 30 04 09 14 19 24 29 03 08 13 18 23 28 OS 10 IS 20 25 30 04 09 14 19 24 
OCC JRN FEB HflR HPR

Figure 63a. Cross-shelf transect, Stations LCL (70 m), LCI (55 m), LCJ 
(83 m), north-south low-passed current.
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Figure 63b. Cross-shelf transect, Stations LCL (70 m), LCI (55 m), LCJ 
(83 m), east-west low-passed current.
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Figure 64. Cross-shelf transect, Stations LCI (195 m), LCJ (223 m), and 
east-west, north-south low-passed current.
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